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"TI HERE are two Ends of 'wri- 
ting Books, which relate ta the 


: 


* HH ſeveral Parts of Learning : one 
tds advance Learning i# e; the 
_ ather ta ait Learners. ...- 


In purſuance of the former, the Capaci- 


| ouſneſs of the Subject 7s chiefly 70 Be con. 


ſidered; and not hing is to be omitted, which 
properly falls within the Compaſs of the 


 eArt, or Science treated of. u PHY ande 
of the latter, the Capacities of the 
Learners. are principally to be regarded; 


and notioe is ta be taken, not of what- 


ever may be known or done by the art or 


Science treated of, but only of what is moſt 
uſeful, and withal eaſy to be known. _ 
Beſides, Regard is to be had, as to the 
Capacities principally, je ſecandarily to the 
Circumſtances of the Joung Students. - As 
for thoſe who are to make their Fortunes 
by their 1 more Particulars are 
requiſite to be 
moore Pains are requiſite to be taken Pl 
fach, than by others; who, be ing born 1 
Plentiful Eſtates, 1 by their Learning 
0 13 1 2 As 4 227 
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The Preface. 
not to make, bat to adorn hei Fartaucs 
— 
eAnd there is the; more Need of this 7 
Hint, Conſideration, bebauſe one of the 
fs 2125 Young Gentlemen become 4 5 
bl 75 this; that they are. not ah i 8 
Neceſſity raking Pains for their Live! 
hood. Which has ſuch an Influence wpor 
| them, as that they are apt wot to yeliſh 
= ny Part of Lear nine Which requires Wore 
| than ordinary Pains or pplication of Mind. 
l And indeed to expect th 1 New uld act other- 
1 wiſe, is in effect no Wea than to Oy 
. gray Haie 1p Young Ran OT 
4 f herefore, the muſt 91 Method my 
= make Young Gentlemen Learned, is this; 
to teach them at firſt ny uch Elements of 
the liberal eArts or SCiences, as art moſt | 
; uſeful 7 in the. "common Affaire of 55 1 : 
doit hal moſt eaſy o "be\known.” | 
habe a competent AppreÞenfi bon of the' of. 
falneſs 7 ah Things as 5 in de com- 
on Concerns of Life”, Au conſequently 
hereby hat Queſc ion Frequently" pet by 
| Young Students, of what Ule is this ? v 
3 be aifwered pre HH ad fo they will 
1 be rendered willing to underſtand what 
1 they apprehend - the Uſe of. Aud when. 
1 750 find that the Undeff arding. there 5 
. carries in it no Diffculty, then they will 


de alſo. encouraged to proceed. And when 


8 the have thus 0 foro h, and become. 
a 88 Master, 


3 
8 ö 3 Ss 14S f 2 £ \ 


=  *he Preface. 


Mafters of the moſt uſeful and eaſy Ele- 
ments of the liberal Arts and Sciences, they 
will thereby be enabled with much more 


Eaſe, to conquer the more diflic ts 
of Eearni , i their own Inflinktions | I 


lead them thereto hereafter, when they are 


cage to Riper Tears, and ſa cas junge 
| I of the worth of Learning p © & of 
0 "On AX Confiderations,and — 5h. V c 
it d, that I dreto 1 thts e cron 
Treatiſe, and gave” it the Title" H th F 


Young _ Geritlemin's. Aſtronomy Such 


Aſtronomical. Treatiſes. as. were 125 ex- 


tant among us ; either treating oulꝝ of the 


Doctrine of the Sphere or Globe, or elſe ta- 

king in ſeveral Particulars of the other Port 

of Aſtronomy, too difficult for, and not ner 

ceſſary to be Ch by Toung Gentlemen. ; 
It only remains” FA 


ſup ofe Toung Gentlemen 'to 8 regu- 


larly in their Studies, and therefore to 
2 Tearned Xn and 686805 1. N 


before they enter upon Aſtronomy: 45. alſo, 
that ſuch Particulars, as were not neceſſar 


to my preſent Deſign, and yet ſeemed t 
material to be quite om med: 1 have ad. 


ded by way" of A ee _ 1 this 
Treatiſe, _ thi "En TO 
ry ialli * b ih i) 01 | 


* T's 
| c mel 2 Si 0 en 
—_ 400 


t ob ſerved, that 1 
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nn on the real | Annual | 
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CHAP IV. "of I 
Frille Menne nya wits gr 7 
1 V. Of the- Edlighs of che 80m and ; 
CHAP. VI. f the Phenomena e the 2 
mary Planets, of Saturn, Jupiter, Mars, 
©. His, and Mercury; as. alſo of the ſecon 
Plarers, -or the Statellites of Saturn and . 
* piter. Jr BAG. innern 92 
HAP. vn. . Phathoment, of the fixed 
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CHAP. vill. of the Phenomena of Ov 
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The INTRODUCTION. | 


E are informed by 1 
Moſes in his Sacred The Cele. 
Hiſtory of the Crea- at 
tion, that God made whatEads. 
e Lights in the (*) wide 
Space of Heaven, to give Light upon the 
Earth, and to divide the Day from the 
Night, andto be for Signs and for Seaſons, 
and for Days and Tears, Gen. 1. 14.— 18. 


— 


(*) So the Hebrew Word Rakiang truly ſignifies; 
It is rendered in our. Engliſh Bible the Firmament, in 
Conformity to the Septuagint Verſion. 
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2 The Introduction. 5 
2. ; The principal Way, whereb . the 


- The Cele- All-wiſe Creator of the World has 


Pre” rendered the Celeſtial Lights ſubſer- 
ſubſervient vient to the fore-mentioned Ends, Is 
& on Ps by certain eftabliſhed Laws of Motion; 
which thzy according to which, they either veal- 
were crea- Jy move themſelves, or at leaſt ſeem 
een ro moet” 0 
biotion. What theſe Laws of Motion are, 
3. the Divine Wiſdom has not thought 
11 — fit to reveal unto us. Wherefore, all 
6% that we can do, is to make probable 
Conjettures Conjectures concerning them. Such 
5h Las, Conjectures are termed () Hypotheſes, 
of their 1. e. Suppolitions'; becauſe it cannot 


Motion; be poſitively affirmed of the moſt pro- 


* which Con- bable Conjecture, that the Celeſtial 


jeckures | 

Ja called Lights do ſo move; but only, that it 

faden 15. reaſonable to ſuppoſe, they move 

es, an | | * 

why, ſo, rather than any other Way; and 
that upon ſuch a Suppoſition, their 
D Phenomena (or Appearances) may 

be rationally ſolved or explained. 

"T7 The Explanation of theſe Hypo- 
Aſtrono- theſes, and the Solution of the Ce- 
my, what. | Se 


— 


JT... 


(+) It is a Greeh Word, derived from che Verb 
nn to ſuppoſe. I 
(11) Ic is a Greek Word alſo, derived from the Verb 
galto to appear. 
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The Introduction. 3 
leſtial Phænomena thereby, is what 
makes up the Science called (% 4/7r0- 
nom) Which is a Greek Word origi- 
nally, and denotes in that Language 
the Doctrine or -Knowledge of the 
Laws, or of the Diſtribution and Situ- 
ation of the Stars, or Celeſtial Lights, 
There are four more remarkable 5. 
Hypotheſes, the (4) Prolemaick, the ver ge 
Copernican, the Tychonick, and. the jyptheſis, 
Semi-tychonick, Of theſe the Coperni- why the 

FEY | | moſt Pro- 

car pable. 


() This Word may be derived, as to irs latter 
Component, either from yo4u@- 4 Law, or from vo- 
ps 4 Diſtribution, Seat, or Situation. : 4 
(Y) The Prolemaick Hypotheſis is ſo called from 
Claud ius Ptolemeus, a famous Mathematician of Pelu- 
ſium in Egypt, who lived in the former Part of the 
ſecond Century after Chriſt, under the Roman Empe- 
rours Adrian and Antoninus Pius. He writ both of a 
Aſtronomy and Geography; and by his: Aſtronomical : 
Writings was conveyed to ſucceeding Ages, the Hypo- 
theſis which goes under his Name, and which was 
generally, nor to ſay univerſally, received in theſe 
Parts of the World till the Days of Copernicus. The 
Order of the Celeſtial Lights as to their Situation, ac- 
cording co this Hy potheſis, is repreſented Fig. 2. Bur 
ſince by the Help of Teleſcofes, the Phraſes ot Venus 
and Mercury have becn diteovered, this Hypotheſis is 
rejected, as not. conſiſtent cherewich. I paſs by the 
Ericycles, and ſeveral other Particulars juſtly blames 
able in this Hy potheſis. | 
Copernicus, who was Born in 1473 at Thorn, a Town | 
of Poliſh Pruſſta, perceiving the ſeveral Exceprions 
B 2 that 


- 


The Introduction. 


can is now generally received by the 


more learned in Anon), as the moſt 
probable Hypotheſis : foraſmuch as it 


not only agrees with the Celeſtial 


Phenumena, but alſo explains the Mo- 


tions 


— 


* * 


n — wt... 


that the Ptolemaich Hypotheſis was juſtly liable to, not 
only revived the old Hypotheſis of Philolaus, (which 
Cardinal Cuſa had moved and defended ſometime be- 
fore him,) bur alſo went ſo far as to illuſtrate how the 
Celeſtial Phenomena might be very well ſolved there- 


by; inſomuch that this Hypotheſis began preſently af. 


ter co be embraced by many, if not by moſt, of the 


more Learned Aſtronomers, and from the principal 
Reviver of ir, Copernicus, to be called the Copernican 


Hypotheſis. The Explication of this cakes up grear 
Part of this Treatiſe. To this belongs Fig. t. | 
The Tychonich Hvporheſis is ſo called from Tychs 


Brahe, a noble Dane, who lived in the latter part of 


the ſixteenth Century, and is famous for his Aſtrono- 
mical Obſervations at Uraniburg, (a Caſtle built by 
him in the Ifland Weer or Huena in Denmark, and by 
him called by this Name, as importing the Tower or 
Caſtle of Heaven.) This great Perſon and Aſtrono- 


mer, though he approved of che Copernican Hyporhefis 


in rejecting the Epicycles, and other ſuperfluous and 


erroneous Particulars of the Prolemaick Hyporheſis, yet 


could not reconcile himſelf to tlie Motion of the Earth, 


and the Sun's ſtanding ſtill, both aſſerted by Coperni- 


cus. Hereupon he fer himſelf to contrive a new Way 
for ſolving the Celeſtial Phenomena, whereby he might 


avoid what was culpable in the Prolemaick Hypotheſis, 


and yer ſtil] retain the Motion of the Sun round the 


Earth, as round the Center of the World. To this his 


Hypotheſis appertains, Fig. 3. 
The Semi-tychonick Hypotheſis is ſo ſtiled, as agree- 
ing with the Tychonick, excepting only in this, that 
| whereas, 
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The Introduction. 


tions whence the ſaid Phænomena a- 


riſe, after the moſt (||) ſimple and 


uniform Manner, and conſequently 
after ſuch a Manner as is moſt agree- 


able to the infinite Wiſdom of the 
Creator. I proceed therefore to ſhew, 


how the Celeſtial. Phenomena, at leaſt 
the more remarkable of them, may 


be ſolved according to this Hypothe- 


* — 


\ 


whereas the Tychonich makes the Earth to have no Mo- 
tion at all, the Semi-!ychonich makes it ro move round 
its own Axis, and ſo agrees therein with the Coperni- 


can. But though the Tychonich and Semi-tychonick 
Hypotheſis were both deſigned as Corrections of the 


Copernican, yet the Generality of the more Learned in 
Aſtronomy do ftiH prefer the Copernicay as the moſt 
probable, and that for the Reaſon above-mentioned 
in ſhorr, and to be more largely inſiſted on and ex- 
plained in the Annotations next following. 


(D Theſe two Propoſitions, viz. Fruſtrà fit per plu- 


ra, quod fieri poteſt per pauciora; and Natura nihil agit 
fruſtrd, being ſo evident to Reaſon, as by Logicians 
and Philoſophers to be eſteemed Axiome, i. e. unque - 
ſtionable Truths; it hence follows, that That Hypo- 
theſis is to be eſteemed moſt agreeable to the Wiſdom 
of God, the Author of Nature, which explains the 
Motions whence the Celeſtial Phenomena ariſe, aſter 
the moſt ſimple (or uncompounded) and uniform Man- 
ner; that is, which adjuſts the ſaid Motions ro the 
feweſt Laws and Principles. But herein the Copernican 
Hypotheſis excells all the reſt, foraſmuch as according 
thereto, all the Bod ies, on whoſe Motion depend the 
Cel-ſtil Phenomena, are retained in their proper 
Orbits by the ſiagle Preiniple of Gravity, and move in 
their Or bits according to one general Rule, or Law of 
Motion, Of which ſee more in Chap, 1. 


B 3 ſis, 


T he Introduction. 
ſis. And in order hereunto it will be 
requiſite to begin with laying before 
the Reader the Copernican (*) Syſtem, 
i. e. in what Order the ſeveral Bo- 
dies, whereon depend the Celeſtial 
Phænomena, are placed with Reſpe& 
one to the other, according to this 
Hypotheſis. 


9 


" (*) The Word Syſtem is borrowed from the 2 
Tongue, wherein it denotes that Frame or Mode 
which ariſes from placing ſeveral Things together, it 
being a Derivative of the Verb auyignpu to put or 
place together. | | 


CHAP. 


of the Copernican Syſtem in ge- 
neral. 
7 E Copernican Syſtem is repre- 1. 
| ſented, Fig. 1. where the Sun rhe Place 
is placed in the Center, and ſuppoſed ff *he Sun. 
never to move out of it, bur only to 
move therein round its own (*) Axis, 
from Weſt to Eaſt, in the Space of a- 
bout 25 Days. This Motion of the Sun 
round its Axis is inferred from the 
Obſervations made of the Spots of the 
Sun. | | 
Round the Sun, as the Center of ,, = 
. 2 PR ar | ace 
their Orbits, move fix Spherical Bo- a Mercu- 
dies in this Order and Time, vis. ry, Venus, 
Mercury next to the Sun, in about "Rar 
three Months; Venus next to Mercury, Pucr, "ad 
in about ſeven Months and an Half; turn; 
after that the Earth in a Year ; then Doe p 
Mars in about two Years; then Jup1- Times. 
ter in twelve Years; and outermolg 


— "EY —— 


— 


(* fee h. 3. 5 5. and the Note there. 
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8 Of the Copernican 
of all Saturn in about thirty Years. 
Theſe are reſpectively denoted, Fig. 
I, by their proper Characters. 

As the fore-mentioned ſix Bodies 
of the move round the Sun, ſo round three 
e of them move other Bodies; vi. 
lies of round the Earth moves the Moon in 
Jupiter about 27 Days, 8 Hours; round Ju- 
fun Piter move four, and round Saturn. 
| move five Bodies, called reſpectively 

the (+) Satellites of Jupiter and Saturn, 
Of the Satellites of Jupiter, the inner- 
moſt moves round Jupiter in 1 Day, 
18 Hours; the ſecond in 3 Days, 
and a little more than Half a Day; 
the third in 7 Days, 4 Hours; the 
fourth and outmoſt in ſixteen Days, 18 
Hours. Of the Satellites of Saturn, 
the inmoſt moves reund Saturn in 1 
Day, 21 Hours; the ſecond in 2 
Days, 18 Hours; the third in 4 Days, 
and a little more than half a Day; 
the fourth in almoſt 16 Days; and 
the fifth in 79 Days, 8 Hours. 5 


— 
— 


(Y They ate ſo called, as attending Jupiter and 
Saturn, as à Prince is attended by his Satellites or 
1 ͤ ͤ ent 


. 


All 


Syſtem in general 9 

All the Bodies afore- mentioned, ex- 4 
cept the Sun, are called (||) Planets, Planets, 
(which Word in the Greek Language % J. 
denotes Wanderers) foraſmuch as ne- why diſtin- 
ver keeping for any Time the fame ſhed in- 
Diſtance or Situation one to the other, ng *_” 
they may be faid to be always Strag- condary. 
gling or Wandring from one another, 
And becauſe the Moon and the Satel- 
Tites of Jupiter and Saturn are Planets 
of Planets, hence they are diſtinguiſh- 
ed by the Name of ſecondary Planets, 
and the other fix Planets agreeably 
thereto are diſtinguiſhed by the Name 
of primary Planets. | 

The Diſtance of the primary Pla- 
nets from the Sun, is much the ſame rt di- 
as is expreſſed, Fig. 1. For dividing fance of 
the Diſtance of the Earth from the * 
Sun into ten Parts, the Diſtance of nets from 
Mercury from the Sun is almoſt four “e Sun. 
ſuch Parts, of Venus ſeven, of Mars 
fifteen, of Jupiter fifty-two, and of 
Saturn ninety- five. 


1 9 — 


(D Whereas the Planets are commonly reckoned 
ſeven, this is according to the Ptolemaick Syſtem, 


Fig. 2. 
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10 Of the Copernican 
6. And as to the Diſtance of the ſe- 
The Di- condary Planets from their primary 
ance of reſpectively, it is eſteemed to be ſuch 

the ſecon- SIP Y _ 
dary Pla. as this; vis. the Diſtance of the 
ee Moon from the Earth to be about 60 
mary. Semi- diameters of the Earth. The 
inmoſt Satelles of Jupiter is eſteemed 
to be diſtant 5; Semi diameters of 
Jupiter from the Center of Jupiter; 
the ſecond Satelles is eſteemed to be 
diſtant 9 of the ſame Semi- diameters; 
the third 14+ ſuch Semi-diameters ; 
and the fourth 255 Semi-diameters. 
In like manner the Diſtance of the 
inmoſt Satelles of Saturn from the 
Center of Saturn is reckoned to be 
4- Semi- diameters of Saturn; the 
+». diſtance of the ſecond to be 57 fuch 
Semi. diameters; of the third, 8 Semi- 
| diameters ; of the fourth, 18; of the 
fitſth, 54 Semi-diameters of Saturn. 

; The Reaſon of taking ſuch particu- 
be Mori-lar Notice of the Diſtance of the pri-. 
on ef all mary Planets from the Sun, and of 

the Pla- | . 
* nets is the ſecondary Planets from their re- 
gxlated ſpective Primary, is this, viz. becaufe 
anon theſe ſeveral Diſtances (as well as the 
Atauver. ſeveral Times, wherein the Planets, 
whether Primary or Secondary, move 
round their reſpective ' Orbits, ard 
Which | 


Syſtem in general. 

which are therefore ſtiled their Perio- 
dical Times) are requilite to be known, 
tor the apprehending the Excellency 
of the Copernican Syſtem ; according 
to which the Motion of all the Pla- 
nets, both Primary - and Secondary, 
are regulated by one general Law, 
Which is this: 

The Squares of the Periodical Times 


of the eng 7 Planets are one to 


Secondary 


another, as the Cubes of their Diſtances 


Sum. 


AN Center of the Primary. 


LL 


Thus for Inſtance as to the primary g. 
Planets, the Period of Saturn is (ro- The ſame 


tunde) 30 Years, of Jupiter 12; the a 


mplifi- 
as to 


Squares of which Numbers are 900 20% yrima- 
and 144. The Diſtance of Saturn ry Planets. 


from the Sun is found by Obſervation 


to be to the Diſtance of Jupiter from 
the Sun as about (% 9 to 5, the Cubes 
of which are 729 and 125. But the 


Squares goo and 144 are very nearly 
in the fame Ratio, as the Cubes 729 


and 125. And the Ratio in this and 


7— 


(*) Namely the Diſtance of Saturn (as is above ob- 


ſerved) from the Sun is 95, and of Jupiter 52, both 
Diſtances being meaſured by the ſame Meaſure. | 


12 Of the Copernican 
ED the following Inſtances would be 
found more exact, were the Periods 
and Diſtances more exactly exprefled 
by Numbers. In like manner the Pe- 
riod of the Earth is a little more than 
four Times greater - than the Period 
of Mercury; and fo the Squares of 
the Numbers expreſſing thoſe Periods 
will be almoſt as 17 and 1. And the 
Diſtance of the Earth from the Sun 
being divided into ten Parts, the Di- 
ſtance of Mercury from the Sun is 
found by Obſervations to be (little 
leſs than 4 ſuch Parts, vis.) 3 ſuch 
whole Parts, and 9 Tenths of ano- 
ther, the Cubes of which Numbers 
(vis. 10 and 32.) are 1000 and 59. 
But it is obvious, that 17 is to 1, 
much as rTooo to 59. And fo of the 
other primary Planets. 18 51 
As for the ſecondary Planets, the 
547% Periodical Times of the Satellites of 
as to the — are (as is above obſerved) re- 
=. om wy gt pectively as 13, 33, 7, and 1634, 
and their Diſtances are as 5 3, 9, 1433 
and 25. But the Square of the Perio- i 
dical Time of the innermoſt Sæatelles, 
namely 3, 1s to 13 the Square of the 
* Periodical Time of the ſecond Satelles, 
as 170 the Cube of the Diſtance 120 
8 the 


Syſtem in general. .— = 
the innermoſt from the Center of Ju-. 
piter, to 736 the Cube of the Diſtance 
of the ſecond from the ſame Center. 
Likewiſe 3 is to 5x the Square of the 
Periodical Time of the third Satelles, 
as 170 to 2890 the Cube of the Di- 
ſtance of the third from the Center of 
Tufiter. And again 3 is to 280 the 
Square of the Periodical Time of the 
fourth and outermoſt Satelles, as 170 
to 15800 the Cube of the Diſtance of 
the {aid outermoſt Satelles from the 
Center of Jupiter. And the fame 
holds good as to the Satellites of Sa- 
turn. But as to the Moon, it is not 
applicable to her, foraſmuch as ſhe is 
the only ſecondary Planet, that moves 
about the Earth. | 

From what has been ſaid, evident- Io. 
ly appears, that the Periodical Moti- 27 A 
ons of the Planets are performed uni- yerained in 
formly, or are regulated by one ge- G 
neral Law And from hence it is de- — 
monſtrated () by the Learned, that 
the Planets are likewiſe retained in 

their 
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Cf) See Dr. Gregory (late Savilian Profeſſor at or- 
ford,) his Aſtron. Phyſ. and Geom, Elem. lib. 1. prop. 
27, 28, 29. and See. 6. and 7, I ſhall only obſerve 

| here, 
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Of the Copernican 


Light from 


th. 
their proper Orbits after an uniform 
Manner, by one Sort of Force which 
makes them tend to' the Center of 

their reſpective Orbits, and is thence 
called the Centripetal Force, or in one 
Word Gravity. And this is another 
Particular, wherein appears the Excel- 

lency of the Copernicam Syſtem above 

any other; foraſmuch as this Syſtem 

may be preſerved by Gravity alone, 
uniformly propagated through the U- 
niverſe, whereas (|) all the other 
'Syſtems require {ome (one or more) 
other Force, beſides that of Gravi- 

| be ” An the Planets, Primary and Se- 
Ante Condary, are Opacous Bodies, 7. e. 
Planetsre- ſuch as have no Light of their own, 
ceive kde but receive all their Light from the 
the Sun. Sun; and fo for this, as well as other 
Reaſons, are accounted as ſo many 
Dependants of the Sun. Whence the 


—— 


here, that any Body, when moved, will move uni- 
formly in a ſtraight Line, if not hindered. And a- 
greeably any Planet would fly out of irs Orbit into a 
right Line, which is a Tangent to its Orbit, was it not 
hindered or pulled back and retained in its Orbit by 
ſome Centripetal Force, i. e. by Gravity. | 
b See Greg. Aſtron. Phyſ. and Geom. Elem. pag. 
111, 112. A 


Syſtem in general. 1 5 
Sun with theſe its Dependants make 
up what. is called the Solar Syſtem, 
, tn HT 1 = 
As for the other Celeſtial Lights, 12- 
called the Fixed Stars, they are inde- e 
pendent of the Sun, as in other Re- Stars. 
ſpects, ſo in reſpe& of Light; foraſ- 
much as they receive not their Light 
from the Sun, but ſhine with their 
own Native Light. Hence they are 
eſteemed to be, not only without this 
our Solar Syſtem, but as ſo many 
Suns themſelves, each being placed 
in the Center of ſome ſuch Syſtem, as 
this our Solar Syſtem, and there ſo 
fixed, as to have no Motion, but 
round their own Axis. They are 
ſuppoſed to be vaſtly diſtant from 
this our Solar Syſtem ; which is the 
Reaſon that their Diſtance 1s taken 
no Notice of in the Deſcription of the 
Cofernican Syſtem, Fig. . | 
Beſides the Celeſtial Lights already 13. 
mentioned, there appear ſometimes Comets. 
Comets ; which is originally a Greek 
Word, denoting in that Language as 
much as Hairy). Theſe Lights are 
called by the Greeks, Hairy Stars, be-. 
cauſe they fancied the Streams of 
Light, which- attend ſuch Stars, to 
| reſemble 


5 


16 Of the Copernican 

3 It is found by Obſer- 

vations, that theſe Comets do ( paſs 

through the Planetary Orbs of this 

our Solar Syſtem ; but whether they 

depend only on the Sun, and ſo be- 

long only to this our Solar Syſtem, 

or whether they move in Circular or 

ſuch like Lines, or whether they are 

ſo much as durable Bodies, is not yet 

diſcovered. For which Reaſons, there 

is no Notice taken of them, Fig. 1. 

14. Before we conclude this Chapter 

The orbits concerning the Copernican Syſtem in 
of the Plas general, it ſeems proper to obſerve, 
Elliptical. that although the Orbits wherein the 

Planets move, are deſcribed, Fg. 1. 

as ſo many Circles, and may be well 

enough conceived as ſuch in many 
Reſpects ; yet more 8 ſpeaking, 

they are not exactly Circular, but El- 
liptical. | IM 

1c, Further it ſeems not improper to 
of thezo-Obſerve alſo here, that the fixed Stars 

diack and being the moſt remote of all the Ce- 
Eclipick. 1. (tial Lights, and appearing to us as 

laced in one Concave Sphere; hence 

it is uſual to denote the Place of any 


* 


— 


(* Hence the Line Comet deſcribes by its Motion, 
is called its Trajectory. A 
of 


OO Syſtem in general. 
of the intermediate Celeſtial Lights, 


by aſſigning what Part of the Sphere 


of the fixed Stars they appear to us 
to be in, or more properly under. 
And accordingly it is uſual to diſtin- 


guiſh that Tract of the Sphere of the 


fixed Stars, under which all the Pla- 
nets do move, by the Aſteriſms or 


Conſtellations that lie in that Tract; 


which being fancied to repreſent: ſe- 
veral Things, are therefore called 
Signs; and becauſe the Things repre- 
ſented by them are moſt of them 9 
Zodia, or Animals, hence all this 
Tract is ſtiled the Todiac. Now the 
Orbit, wherein the Earth performs 
its Annual Period (and which the Sun 
ſeems to move round every Year) 


runs under the very Middle of the 


Zodiack; whence this middle Patt of 
the Zyatack is of ſpecial Note in A- 
ſtronomy, and is therefore diſtinguiſh- 
ed by a peculiar Name, being called 
the (||) Ecliptick. It, as well as the 
whole Z,9dack, is divided into twelve 


— as. ** i ia 


(+) Ir is a Greek Word ſignifying Animals or Li- 
ving Creatures, 

( The Reaſon of this Name. See Chap. 5. Sect. 
21. . : 


G 7 Parts, 


17 


18 Of the Copernican | 
| Parts, diſtinguiſhed by the Name of 
' _-  ,the Conſtellation or Sign, to which 

each Part was formerly aſſigned. The 
(%% Names of the ſaid Signs, together 
with the Characters whereby they are 
denoted in ſhort, are as follows, vs. 


| IT SD 

Aries, Taurus, Gemini, Cancer, Teo, Virgo, 
PE 

Libra, Scorpio, Sagittarius, Capricornus, Aquarius, Piſces, 


16. Laſtly, It ſeems proper here to ob- 
of the ſerve, that the Planets do not move 
Nodes of in Orbita, which exactly run one over 
mt, the other, or are all contained in the 

ſame Plane; but their Orbits do all 

croſs one another according to ſeveral 
Degrees of Inclination, or which is 
the ſame, the Planes of their Orbit. 
are variouſly inclined one to the o- 
ther. Now the Earth being that Plane- 
tary Body we live on, hence the Plane 
of the Orbit of the Earth is taken by 
Aſtronomers for the Standard; and 
the Inclination of the Planes of the 


* 


(* The Names of the Signs are ſomewhat different- 

ly expreſſed in theſe two memorial Verſes, viz. 
Siena, Aries, Taurus, Gemini, Cancer, Leo, Virgo, 

Libraq; Scorpius, Arcitenens, Caper, Amphora, Piſces. 


Orbit s 


* 


Stem in general. 
Orbits of the other Planets is reckon- 
ed greater or leſs, as the ſaid Planes 


incline more or leſs in reſpect to the 


Plane of the Earth's Orbit, or (4) 
(which comes to the ſame) to the 
Plane of the Ecliptick. The two 
Points, wherein the Orbit of any Pla- 
net croſſes the Ecliftick, are called the 
Nodes of that Planet. And thus much 
for the Syſtem of the World in gene- 
ral, and ſuch Particulars as relate to 
it in general. | 


"a. Ate. th Se. ted 


4 _ "'9 ts th. 8 


(+) For the Ecliptick 1s chat Part of the Sphere of 
the fixed Stars, which the Plane of the Earch's Orbit 
produced thereto touches. So that the Ecliptich is 


no other than the Extremity af che Plane ot the Earth's 


Orbit. 
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Of the Diurnal Phænomena com- 
mon to the Celeſtial Lights. 


1 Aving in the foregoing Chapter 
The Diur- N ) a | 
pal Phe. explained, ſo far forth as is ſut- 
nomena ficient to the Deſign of this Treatiſe, 
mm; the Copernican Syſtem in general, I 
Celeſtial now proceed to explain agreeably 
Lieb s mn thereunto the Phænomèena of the Cele- 
ele! ſtial Lights. I ſhall begin with ex- 
plaining the Diurnal Phenomena com- 

mon to them in general, viz. their 
Rifing, Setting, c. + MM 

2. Now theſe Diurnal Phenomena of 
They are the Celeſtial Lights may be ſolved by 


to be ſol- the Diurnal Revolution of the Earth, 


* 2. e. by one ſingle Revolution of the 
Revoluti- Earth round its own efAxzs in 24 


on of the Hours. This is illuſtrated Fg. 4, 


Where the Circle PR T H denotes 
the Earth ; C the Center of the Earth; 
thro? which it is to be conceiv'd to paſs 
perpendicularly its Axis, round which it 

makes its Diurual Revolution, P denotes. 


any Place on the Earth; the Line ms 
| that 
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Of the Diurnal Phænomena 


that Circle which bounds the Sight in 
the ſaid Place, and is by Aſtronomers 
called the (*) Horizon; E the Eaſt 
Point of the faid Horizon, W the 
Weſt: the Circle ab c def denotes 
the Circumference of the Heavens; 
the Circle S the Sun in the Heavens; 

the Semicircle PR T, the enlightened 


Hemiſphere of the Earth, or that Half 


of it which is oppoſite to the Sun; 

the Semicircle PH T, the darkened 
Hemiſphere of the Earth. Now the 
Earth being ſuppoſed in this Situati- 
on, and alſo to move round its eAxis 
towards the Sun; it is evident, that 
the Place P of the Earth Will juſt be- 
gin to be enlightened by the Sun, and 
to the Sun will appear there to be juſt 
Riſing, or aſcending the Horison at E 
the Eaſt Point of it. The Earth be- 
ing moved round its own Axis, ſo as 
that the Place P of the Earth, which 
afore was under the Point @ in the 
Heavens, now is under the Point V; 

it is evident, that the Horizo of the 
{aid Place P, will be now fo ſituated, 


as that the Sun will appear to a Spe- 


} 


—— 


(*) It is a Greek Word, denoting in that Tongue 
ſomewhat that bound s. 


C3 Cator 
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Of the Diurnal Phanomena 
ctator at P, as aſcended conſiderably 
above E the Eaſt End of the Horizon. 


And while, by the Revolution of the 


Earth round its Axis, the Place P 

aſſes from under the Point b in the 
— to the Point e, the Horizon 
of the Place P will continually ſink 


lower and lower in Reſpect of the 
Sun, and ſo the Sun will appear to 


aſcend higher and higher, till P is 
come under c, where the Sun will ap- 
pear 1n 1ts greateſt Height above the 
Horizon for that Day; and fo it will 


be Noon or Mid-Day ; at the Place P. 


For the Earth moving on, as the 
Place P paſſes from under c to , the 


Weſt Point of its Horison will aſcend 
higher and higher, and fo the Sun 


will appear more and more to de- 
ſcend, as is repreſented by the Hor. 
en at the Point of the Earth under 
d. The Place P being carried by the 
Diurnal Revolution of the Earth from 
under 4 to under e, the Sun will then 
appear juft on W the Weſt Point of 
the Horizon, and ſo will appear to be 
Juſt Setting. The Race P being come 


under f, it will be When Mid-night 
there. Laſtly, the Place P being come 
round again under 4, it will be Dy 


1 3 1 
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e the Celeſtial Lights. 23 
Sun-riſing again. And thus it has 
been ſhewn, that the ſame Diurnal 
Phenomena of the Sun will come to 

paſs, if the Sun ſtands ſtill, and the 
Earth move round its own Axis from 

Weſt to Eaſt, or from under a, to 
under b, c, d, &c. in the Heavens; 
as are commonly eſteemed to come to 
paſs by the Earth's ſtanding ſtill, and 
the Sun's moving round it from Eaſt 
to Weſt, or from c to b, a, f, &c. 

And that the fame holds good as to 
any other Celeſtial Light, and the 
Earth, is obvious to ſhew from Fig. 

4, the Circle repreſenting the Sun be- 

ing .taken to denote any other Cele- 
ſtial Light, | . 

But now it being juſtly. received 3. 
by Philoſophers as an unqueſtiona- 7% Proba- 
ble Truth, that Nature works after 3 

the moſt ſimple and compendious. Man- nican Sy- 
ner; it thence follows, that the Solu- 4% J. 

tion of the Diurnal Phænomena by iſhed. 
the Revolution of the Earth alone © 
round its own Axt, is much more 
agreeable to Nature, than the Soluti- 

on of the ſaid Phenomena by the Re- 
volution of all the ſeveral Celeſtial 
Lights round the Earth _ 
N 
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4 lt remains only to obſerve, that 


The com yyhereas by the Diurnal Revolution of 


mn "the Earth, all the ſeveral Celeſtial 


proper . ö „ - | 
Motion of Lights ſeem to move in the Hea- 


"Y 


be, Yens from Eaſt to Weſt, hence this 
hal. ſeeming Diurnal Motion of the Ce- 
leſtial Lights is called their (+) com- 
mos Motion, as being common to 

all of them. Beſides which all the 
Celeſtial Lights, but the Sun, have a 

proper Motion; from which ariſe their 
proper Phenomena, As * the pro- 
per Phenomena of the Sun, they like- 
wiſe ſeem to ariſe from the proper 
Motion of the Sun, but are really pro- 

duced by another Motion which the 

Earth has, and whereby it moves 
round the Sun once every Year, 
whence it is called the eAz ual Motion 


* 


1 % * * Wa * 


(i) The Diurnal Motion is alſo called Motus Pri. 
nus, either becauſe it is uſually firft treated of, or 
elſe becauſe it is ſuppoſed accord ing to the Vulgar 
or 'Ptolemaick Syſtem to be cauſed by the Primum N- 
| bile, which according to the ſaid Syſtem is a Sphere 
"above the fixed Stars, carrying all the Celeſtial Lights 
along with it from Eaſt ro Weſt. Whence the 
ſaid Diurnal Motion is alſo called ſometimes Motuss 
Raptus In like manner the proper Motion is other- 
wiſe ſtiled Moti, Secundus, in Contradiſtinction to 
the Diurnal Motion called Motins Primus © 2 


of the Celeſtial Lights. 

of the Earth. Having therefore ex- 
plained in this Chapter the Diurnal 
and common Phænomena of the Cele- 


ſtial Lights, I proceed to explain their 
proper Phenomena. a 


CHAP. 


25 


Vw - wt 
Of the Phænomena (commonly 


1 - e to the ſeeming Annual 


Motion of the Sun, but rather) 
depending on the real Annual 


Motion of the Earth. 
1 5 Eing | to explain in the next Place 
per Pha. ID the Phenomena proper to the ſe- 


nomena of veral .Celeſtial Lights, I begin with 
4 Sor; the proper Phenomena of the Sum; 
explained. foraſmuch as the Sum is the principal 
Light of that Syſtem of the World, 

herein we are placed. | | 


I Now theſe Phænomena of the Sun, 
The ſeem- which are vulgarly aſcribed to the 


1 ſeeming Annual Motion of the Sun, 


or Annual 


Motion of may be ſolved by the Annual Motion 
ot of the Earth. In order. whereunto it 
the real is firſt to be ſhewn, that the eAznual. 
Ana! Motion of the Earth will cauſe the 
1 Sun to appear to us, as it it had ſuch 
an Annual Motion, though it really 
has no ſuch Motion. And this is il- 
luſtrated Fig. 5, where the Sun is in 
e | - "+ ae 


19 


JFC ad ces rd 
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Of the Annual Phænomena, Sc. 25 
the Center; the Circle next round it 


denotes the Orbit of the Earth, or 
that Circular Line which the Center 


of the Earth deſcribes by its Annual 
Motion; the outermoſt Circle denotes 
the Ecliptick, diſtinguiſhed into its 


12. Parts or Signs. Now ſuppoſing . 


the Earth to be at A, the Sun wi 


appear to us to be at=; and ſuppo- 
ſing the Earth to move from A to B, 


and fo to C, the Sun will thereby ap- 


pear to us to move from = tom, and 


thence to 2. And in like manner, 
by the Earth's Motion along the Reſt 
of its own Orbit till it comes to A 
again, the Suů will ſeem to us to 
move along the Reſt of the Ecliptick 


till it comes to = again. Tis evident 


then, that, ſuppoſing the Earth to 
move as has been here deſcribed, the 
Sun, though it really ſtands ſtill, will 
ſeem to have the ſame Annual Moti- 


on along the Ecliptick, as it would 


have, if it really moved ſo, and the 
Earth ſtood ſtill. 


Only tis remarkable, that whereas we a os. 
commonly ſay, the Sun is in & or Libra, vation as © 
when, it is between us and Lzbra, (and ng com 
ſo of any other Sign,) if we would, f in, 


ſpeak properly, and agreeably. to the bas che 


natural 


| 4 


ww 


28 _ Of the Annual Phenomena _ 
_ Jun 15n natural Cauſe of this (and ſuch like) 
Sign. Earth is then in Vor Aries; foraſmuch 
aAZẽs the Earth in its real Motion is always. 
in the Point of the Ecliptick oppolits 
to that, wherein the Sun appears to 
e 4 i Having | ſhewn that the Annual Mo- 
 Thevarie- tion of the Earth along the  Ecliptick 
- Seaſons, Will make the Sun appear to us, as if 
Ce. bow it had ſuch an Annual Motion; I 
1 %%% proceed now to ſhew, how the Varie- 
| the : wp 6 . 
Annual ty of Days and Nights as to their 
N A Length, and the various Seaſons of 
the Year, (all commonly aſeribed to 
the ſeeming Annual Motion of the 
San,) may be ſolved by the Annual 
Motion of the Earth. And this is 
illuſtrated Fig. 6; for the clearer Un- 
derſtanding whereof there are to be 
premiſed the following Particular s. 
of oh x. e AS the (*). ee a ili Earth (an 
quaror, jt 10 Of the Sun, ur any other Celeſtial 
Axis and Body) is the very Mid-line of it, 
«hoof the Which conſtquently paſſes through its 
Tropicks, Center, and is repreſented, Fig. 6, 
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(*) Therrighr Line, round which Bodies or Circles a) 
are conceived ro move, are ſo called in Alluſion to the % 
Axii or Axle- tree of à Chariot or Carr-yheg. e 
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(where the Circle A QBE. repreſents 3 
the Earth,) by the right Line A B; ſb gf“ 
the tWO Ends of any Axis are called Points, _—_ 
its Poles, and conſequently, the two mal _ 
Ends of the Axis of the Earth are G. K 

called the Poles of the Earth; which 
always pointing one Northwards, the 

other Southwards, hence the former 
is called the North Pole, and is deno- 
ted, Hig. 6, by B; the latter is called 
the South Pole, and is denoted by A. 
Between theſe Poles each Point of the 
Earth by its Diurnal Revolution does 
deſcribe a Circle; of which that, 
which is in the very Middle between 
the Poles, and is the greateſt, is cal- 
led the Eguinoctial or Equator, (deno- —_— 

ted Fig. 6. by EQ,) becauſe' when 5 ooo 
the Sum is in the Plane of this Equi. _ 
noctial Circle, it is equal Day and 
Night all over the World. And did 1 
this: Circle exactly anſwer to, or run 
| along under the Ecliptick, there would 1 
be equal Day and Night throughout _ 
| the Lear all over the World. But - + __ 
the Equator croſſing the Ecliptick, _ 44 
hence it is equal Day and Night only 


twice in the Year, namely, when the - a 

Sun appears in one of thoſe two 0 1 
Points of the Ecliptick, where the „ 
"XN „ | 


} 


30 Of the Annual Phenomena 
© Equator croſſes it, viz. in the firſt 
Degree of Aries, and the firſt of Li- 
Bra; which are therefore called the 
two Eguinoctial Points ; and the Times 
of the Year anſwering thereto, the 
two Equinox s, one the V. ernal, the 
other the Autumnal. Among the o- 
ther Circles, which the ſeveral Points 
of the Earth by its Diurnal Revolution 
deſcribe between the two Poles of 
the Earth, and which are all parallel 
to the Equator, there are four more 
remarkable, the two Trepicks, Wd 25 
the two Polar Circles. The two Tro- 
picks are thoſe Circles on the Earth, 
which the Sus ſeems to go directly 
over, when it is at its greateſt Decli- 
nation or Diſtance from the Egua- 
tor, either Northward or Southward. 
Whence one is called the Northern 
Tropick, the other the Southern. And 
beeauſe when the San appears to 
move vertically over the Northern 
Tropick, he appears alſo to be in the 
Beginning of Cancer, hence the faid | 
Tropick is frequently ſtiled the Tropick 
ancer ; and for the like Reaſon 
the Southern is otherwiſe ſtiled the 
- Tropick of Capricorn. The Reaſon 
why both theſe Circles are called Tro- 
FAIL 8 Pic RSy 
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27 of the Sun. 31 

picks, is becauſe the Sun appearing | 
| then at his greateſt reſpective (Nor- 
L thern or Southern) Declination or Di- 
z ſtance from the Equator, begins from 
| thence preſently to (+) turn back a. 
gains towards the Equator, And be 
| cauſe the San in the firſt Degree of 
Cancer and Capri corn does as it were 
| make a Stand, going neither North- 
Ward nor Southward further from the _ 
| Equator, hence theſe two Points of the - 
| 
ö 


Ecliptick are called the two Soſſtitial 

' Points; and theſe two Times of the 
Year are called the two Solſtices, one 

the Summer, the other the Winter. 
The Jropick of Cancer is repreſented, 

a Eg. 6. by the circular Line T C, the 
| Tropick of Capricorn by M N. The 
two Polar Circles are fo called, either 
as being near to the two Poles of the 
Equator, or becauſe they on the Earth 
( 7 anſwer to thoſe Circles in the 
J BE | Heavens, 


. 


1 ä 1 r = 3 


— _ 


— — 
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(*) The Greek Verb rei ſignifies to turn; whence 
is derived s denoting ſomewhat from whence 

2 Turn is made. 

( As every Point of the Earth by its real Diurnal J 

Revolution, does really deſcribe a Circle between the 2 

two Poles of the Earth; ſo the Sun, by its ſeeming | 
Diurnal Revolution, does ſeemingly deſcribe 3 
l ay 
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Of the Annual Phænonema 
Heavens, Which the (9 Poles of the 
Ecliptick ſeem to deſcribe: by the ap- 
parent Diurnal Motion of the Hea- 
vens. Hence theſe Polar Circles are 


juſt as far diſtant from their reſpe- 


Ctive Poles of the Equinoctial, as are 


the Tropicks from the Equinoctial, viz. 


of 0 Degrees, this being the Meaſure 

the Angle, which the Planes of the 
Equator and Ecliptick make” by their 
mutual Inclination. Theſe Polar Cir- 


cles do bound thoſe Tracts of the 
Earth, where it is Day or Night du- 
ring more or fewer whole Diurnal 
Revolution: of the Earth, or for 24 


; g » 1 ; 
n N © * N 2 * 
? — — 0 8 44 «+ 1 N 4 n N — 
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that Circle on the Earth, to which the Sup is that 


Day Vertical. Hence there are uſually conceived in 


the Heavens, Equinoctial and Tropical Circles, which 


directly anſwer to the like Teyreſtial Cirele. 
As the Earth, Sun, and all che other Celeſtial 
Bodies are ſaid to have their reſpective Axes; ſo the 


Aſtronomical Circles (viz. Ecliptich, Horizon, &c.) 


are conceived by Aſtronomers, to have their reſpe- 


_ Rive Axes; each of which is conceived to be a right 
Line paſſing through the Center of the ſaid Circles, 
ſo as to be perpendicular to their reſpective Planes 
And the Extremities of any ſuch Axis is likewiſe. cal- 


led the Pole ot the Circle, to which the ſaid Axis be- 
longs. And confequently (the Axis being always per- 


pendicular to the Plane) the Poles of any Circle are 


always diſtant, each 90 Degrees from the faid Cir- 


cle. 15 1 9 
. e 


Gn . e i; 39 


1 


Arctieh. 


: of the Sun. 
Hours and upwards together. Of 


| theſe Polar Circles, one is termed the 


(+) Arf:ick or northern Polar Circle, 
as being nigh- the Ar&ick or north 
Pole of the Equator, and the other 
for the like Reaſon is termed the An- 
tarcticłk or ſouthern Polat Circle. The 
former is denoted Pg. 6, by the cir” 
cular Line K L, the latter by FG. It 
only remains to obſerve, that the 


Sum (or any other Celeſtial Light) will 


appear to be vertical to that Point of 
the Earth, where a right Line drawn 
from the Center of tlie Sus (or other 


Celeſtial Light) to the Center of the 
Earth, croſſes the Surface of the 
Earth. Thus Fig. 6, when the Earth | . 
is In the Beginning of Capricorn or at 


vy, the San will appear to be verti- 
cal to the northern Terreſtrial Tropicꝶ 


or T C, becauſe a right Line drawn 


from S to w, will croſs the Surface of 
the Earth at T So when the Earth 


is at v, the Sun will appear vertical 


cc) The north Pole of the Equator is called orher- ; 
wiſe the Ar#ick, becauſe ir is near the Conſtellations 
called the great and little Bears; the Greek Word 


Aer ſignifying a Bear; and hence the ſouthern 


Pole is ſtiled the Antarctick, as being oppoſite to the 


; to 


34 Of the Annual Phenomena 

to the Terreſtrial Equator or E Q, 
becauſe a right Line drawn from 8 to 

Y will croſs the Surface of the Earth 

in a Point of E Q; for in this Poſi- 

tion of the Earth the Line 8 Y is 

to be conceived perpendicular to the 

Axis A B. Theſe Particulars being 
premiſed and apprehended, it will be 

eafy to apprehend how the various 
Length of Day and Night, and the 
various Seaſons of the Lear are pro- 

: by the. Anmal Motion of the 

arti, - „ | r 

6. Suppoſe then the Earth to be at =, 
a out. the Sun (as is afore obſerved, Sect. 

nox ex- 3.) will appear at y, and ſo in one 
pied! the W Points, and in the 
Motion of Middle between the Poles of the 
be Earth. Earth A and B; and conſequently 
4 will enlighten from Pole to Pole, 
that Hemiſphere of the Earth which 

is oppoſite to it. Whence Half of 

the Terreſtrial-Eqzator E Q, and of 

every Circle parallel thereunto, will 

at that Time be enlightened by the 

Sun, and Half will be in the Dark. 
And conſequently every Place on the 
Earth (foraſmuch as it lies either in 
the Terreſtrial Equator, or ſome Pa- 
ralle] to it) being carried round the 
W . Aris, 


ü e ER: 
Axis, of the Earth in an uniform Man- 
ner by the Diurnal Motion of the 

Earth, will be as long in the Light, 
as in the Dark, 1. e. the Day and 
Night will be then equal all over the 

The Earth being moved by its An- 7. 
zual Motion from & to , the Sun Pa pre 

appears then to us to be in , Where Days teirg 
is its greateſt Declination northward, 3 44 
And the Sum being in this Situation, 3 
*tis evident, that the Rays of the Sw, flice. 

which enlighten one Half of the 

Globe of the Earth at a Time, reach 
beyond the north Pole B to L, and 
at the ſouth Pole reach no further 
than F. Whence it follows, that the 
Tra& of the Earth within the north 
Polar Circle K L, at this Time of the 
Year enjoys Day - light throughout 
the whole Diurnal Revolution of the 

Earth; and on the contrary, that it 
is continual Night throughout the 
whole Diurnal Revolution of the Earth, 
in the Tract of the Earth lying within 
the ſouth Polar Circle FG. It fol- 
lows alſo, that the greater Portions 
of the Parallels to the Equator, which _ 
lie between the Eqzator and northern 
Polar Circle, have the Light of the 

25 3 Sun; 
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36 Of the Annual Phænomena 
Sun; but the greater Portions of ſuch 
Parallels, as lie between the Equator 
and ſouthern Polar Circle, have not 
the Light of the San; and ghe Porti- 
on of the Parallel, which is or is not 
_ enlightened, is ſo much the greater 
or leſſer, as the Parallel is more or 
les diſtant from the Equator, there 
being exactly one Half of the Equator 
always . enlightened, and the other 
not. And hence it is, that in this 
Poſition of the Earth in the firſt of 
Capricorn, when he Sun ſeems to be 
in the oppoſite, vis. firſt Degree of 
Cancer, the Days are longeſt in the 
northen Parts of the Earth, and the 
Nights ſhorteſt, and ſo it is Summer 
there. Whereas in the ſouthern Parts 
of the Earth, the Days are then ſhort- 
eſt, and the Nights longeſt, and ſo it 
is there Winter. And the longeſt 
Day is ſo much the longer, as the 
Place is more remote from the Equa- 
tor. But to ſuch as live on the Ter- 
reſtrial Equator it ſelf, Day and Night 
are now, and throughout the whole 
Vear, equal one to the other, for the 
Reaſon above-mentioned, | 
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| of the | sun. : 37. 


The Earth moving from w to y, 8. 
the Sun will ſeem to move from to De _ 
, and ſo will appear in the Celeſtial quina, 
Equator, and make Day and Night and the 
equal, as when the Earth was at the — 4 
ppoſite Point =, for the like Rea- being 


ons. In like manner the Earth mo- ſhorteſt ar 
. V . the-Winter 
ving from Y to , the Sun will ſeem $,14;ce, 
to move from = to y, where it is in explained. 
its greateſt ſouthern Declination. And | 
conſequently at this Time of the 
Year,' the like Phenomena will happen 
to the Inhabitants of the ſouthern 
Hemiſphere of the Earth, as happened 
to thoſe of the northern Hemiſphere, 
when the Earth was in w ; and the 
like Phænomena will be in the nor- 
thern Hemiſphere, as were afore in 
the Southern. 4, 


Having thus ſhewn, that the ſame 9. 
The Solu- 


Phenomena, as to the Length of Day 2 W - 


and Night, and ſo as to the various lite be. 


Seaſons of the Year, will ariſe from #ive Pha- 
nomena at 


the Annual Motion of the Earth round % iner. 
the Ecliptick, as from that of the Sun, mediate 

at the four Cardinal Points of the Ec- 2 
 liptick, viz. the two Equinoctial, and dck, * 
the two Solſtitial Points; it is obvi- eaſily fo be 
ous, that the fame Phenomena will 3 
likewiſe happen at any the interne di has been 

1 5 a 'D 3 f | | ate ſaid. 
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1 | 
ate Points of the Ecliftick, from the. 
Motion of the one as well as of the 
"other, as to the Increaſe. and Decreaſe 
of Day and Night, and conſequently 
+ -as to the Difference of Seaſons. . 
10. As the different Length of Day and 
Leibe U. Night, and the different Seaſons at 
* Nance of different Times of the Year are. Phæ- 
| Th nomena, Which eſcape no one's Obſer- 


ſeeming 


different 
Magnui- 
aſe] and calily to be obſerved, and therefore 


different 
Rare of 
Morion. 


Earth, its Vation, and have been already ac- 


Magnitude, and its ſeeming to move 


the Middle of December, ſo the Sum is 
more diſtant from us in our Summer, 


to move ſlower in the former , than 
in the latter; inſomuch that it takes 


- of the Annual Phænomna 


counted for; fo there are other Phæ- 
nomena of the Sun, which are not ſo 


are taken Notice of only by the more 
curious in theſe Matters. Such 1s the 
different Diſtance of the Sun from the 
Earth at different Parts of the Lear; 
as alſo its appearing of a. different 


at a different Rate, For as the Sun's 
Diameter appears leſſer about the 
Middle of June, and greater about 


than in our Winter; and alſo ſeems 


up about eight Days more in its ſeem- 
ing to paſs from the Vernal to the 
Au umnal Equinox, than in its ſeem- 


Ing 


of the Sun. 


ing to paſs from the eAutamnal to the 
Vernal ; although in both Intervals 
of Time it ſeems to paſs over but an 


equal Portion of the Ecliptieł, name- 
ly, juſt Half. Theſe Phan mena of 
the Sun, as they depend one on the 
other, ſo may be all folved by the 
Annual Motion of the Earth, in an 
Elliptical. Orbit, round the Sum placed 
in one of the (||) Focus's of the El- 


lipſis, as is illuſtrated, Fig. 7, where 


the Circle repreſents the Eclipticꝶ, 


the Ellipſis repreſents the Orbit of the 


Earth, S the Sun placed in one of the 
Focus's of the ſaid Ellipſis. Now 
about the Middle of June the Sun ap- 


pears to us in the Beginning of Can 
cer, and conſequently the Earth is in 


the Beginning of Capricorn, and ſo at 
the Point A of its Elliptical Orbit, 
that is, at its (*) Aphelium or greateft 

Diſtance from the Sun; whence the 
5 8. F 


* 


. 


A 


(||) In Fig. 6. the Sun is placed in the Center, not 
one of the Focus's, only for more Conveniency ſake in 
R the Figure. It may be eaſily conceived to be 

n the Focus next to the Sign of S, where it ought 
to be ſtrictly. . 
© (©) Whar 1 
am, is by ſuch, as foll 


g 


is here called the Aphelium and Periheli- | 
ow rhe Hypotheſis of the Sun's 


D4 | real 


39 


j 


45: - Of the Annual Phxnomena 
Sun appears then leſs to us. About 
the Middle of December, the Sus ap- 

pears to us in the Beginning of Capri- 
corn, and conſequently the Earth is 
then in the Beginning of Cancer, that 
is, at the point P of its Elliptical Or- 
bit, and ſo at its Periheliam, or leaſt 
Diſtance from the Sun; which there- 
fore appears to us then greater, Fur- 
ther, as the Line drawn from Y to 
= through the Center of the Sun 8, 
divides the Ecliptick into two Halves, 
fo it unequally divides the Orbit of 
the Earth; the greater Segment where- 
of anſwers to the ſix Signs of the 
Ecliptick, which the Earth paſſes un- 
der between the Vernal and Autumnal 
Equinox; and the leſſer Segment an- 
Wers to the other ſix Signs of the 
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real Annual Motion, called the Apogee and Perigee; 
and the je ſuppoſe the Sun to move Annually round the 
Earth in an Eccentrical Circle, which comes much go 
the ſame as an Elliptical Orbit, The Aphelium and 
Perihelium are not always in the ſame Points ot the 
Ecliptick. but move a little and a little forwards ac- 
cording to the Series of the Signs. The formet is at 
preſent reckened about the 7th Degree of Capricorn, 
and the ſatter about the 7rh Degree ot Cancer. They 

are both Words derived from the Greek Language, 
and therein of the Importance above ſpecified. | 


Ecliprich, 


C9 EL. TY Ws 


1 w. — TY 


wk 4 


- ARS 
: \s 


* 


of the Sun. 


Ecliftick, which the Earth paſſes un- 


der between the Autumnal and Vernal 


Equinox. Whence it comes to pals, 
that the Earth taking np more Time 
to go along the greater Segment of its 
Orb, than the leſſer, the Sun ſeems 


to take up more Time, and conſe- 
quently to move more ſlowly , in 


paſſing along the fix Signs of the Eclip- 
tick,which it ſeems to paſs thro between 


the Vernal and Autumnal Equinox, than 


it does in paſſing along the other fix 
Signs of the Ecliptick,which it ſeems to 


paſs thro? between the Autumnal and 
Vernal Equinox. 


As the Time of the Earth's eAnnual 
The _w 
tic to the ſame again, is computed Ehe 

365 Days, 5 Hours, and 49 Minutes ; 
0 the Time of the Earth's Motion 


Motion from any Point of the Eclip- 
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Annual 
Motion, or 
of the So- 


from the Vernal to the Autumnal lar Year. 


_ Equinox, is computed 186 Days, be- 
ſides ſome odd Hours and Minutes; 


and from the Autumnal Equinox to 
the Vernal, 178 Days, beſides ſome 
odd Hours and Minutes. So that the 
Difference between- theſe two Inter- 
vals of Time is (as afore has been 
obſerved) about eight Days. 
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5 Of the Annual Phænomena 
But there are two Difficulties, which 


The Sun, are to be removed. One is in refe- 


why hotter 
To us in 
Summer, 
though 
farther 


rence to what has been faid concern- 
ing the Sun's being more diſtant from 
the Earth in Summer than in Winter. 


from w. For ſince the Sum is the Fountain of 


Heat as well as Light to the Earth, it 
may be asked, how it comes to pals, 
that the Sun is hotter to us in Summer 
than in Winter; if ſo be it be farther 


from us in the former than in the 


latter. Now this Difficulty will be 


removed by conſidering, that the Sun 
(or any other Body of Fire) feels 


More or leſs hot to us, not only as it 


is. nearer or further from us, but alſo 
as its Rays come more or leſs directly 


to us. Whence though the Sn be 


farther from us in Summer than in 
Winter, yet becauſe its Rays are much 
more nearly perpendicular to us in 
the former than in the latter, there- 
fore it is hotter to us in the former 


than in the latter Seaſon. That the 


Rays of the Sun fall more nearly per- 


pendicular, or more directly upon us 


in the Summer than in Winter, is 
obvious to infer from Hg. 6. For 
When in Summer the Earth is in the 


Beginning of , and conſequently the 


e 
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| of the Sun. 


San appears to be in the Beginning of 
D, the Sum is then in a” perpendicular 
Line to T, or the Rays of the San 


then fall perpendicularly on the Ter- 
reſtrial Tropick T C; and therefore, 
although the Earth be about that 


Time in its Aphelium or greateſt Diſ- 


tance from the Sus, yet the Sun is 


then hotteſt to us in theſe Parts of 


the Earth north of the ſaid Tropick. 
But as the Earth moves from the Be- 


ginning of w towards / and S, ſo 


the Perpendicular from the Sum to the 
Earth moves from T towards M N 


the Southern Tropick, ſo that the Sus is 


exactly perpendicular to N M when 
the Earth is in the firſt of , or at 


the Winter Solſtice. Wherefore, al- 


though the Earth be about that Time 


in its Perhielium or leaſt Diſtance from 


the Sun, yet the Sun is not then ſo hot 
to us, becauſe its Rays fall more ob- 


liquely; as is evident by ſuppoſing a 


right Line drawn from the Sun to the 


point T in that Poſition of the Earth 


al &. 


The other Difficulty is in reference 


to the Aunual Motion of the Earth, 


©: 
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31. 
The 


| : . 5 Change of 
round its Orbit. For ſuch a Motion. Earth's 


ſeems inconſiſtent with the Earth'splace in 
N retaining its An 
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Orbit, »H retaining always the ſame Situation in 
it makes Reſpect to the fixed Stars. But it IS 


. | 0 ſenſible . 1 * | 
to be known, that the Circle of the 


Change as Kl. c | : 
roche Earth's Orbit is fo very little in Re- 


= % 


ae in ſpect of the Sphere of the fixed Stars, 
reſpe& of that the Earth's changing its Place in 
| - ol or the ſaid Orbit oy its Aunual Motion, 
mamakes no ſenſible Change of the 
Earth's Situation in Reſpect of the 
fixed Stars. In whatever Point of her 
Annual Orbit the Earth is, its Axis 
and Equator (being each every where 
Parallel to it ſelf) will, if produced, 
fall on the ſame fixed Stars as to our 
| Senſe, or ſo far forth as we can diſ- 
cern by our Siglit; and conſequently 
all the Reſt of the fixed Stars (foraſ- 
much as they retain the ſame Situa- 
tion among themſelves) will +) re- 
tain the ſame Situation in Reſpect. of 
the Celeſtial Equator and Poles; the 
Celeſtial Equator being always directly 
cover the Terreſtrial, and the Celef 
tial Poles being always directly in a 
right Line with the Poles of the 
Earth. | = | 


. ſ K 


FW yY = W 


— 


6 
- —— o 


(+) Excepting the Change mentioned, Chap. 5. 
Seck. 5. | PEO} ION 


_ Theſe 


of the Sun. 


{Theſe Difficulties being removed, 14. 
the only Phenomenon which remains 4 Eclipſe 


here to be taken Notice of, is that 
commonly called the Eclipſe of the 
Sun, but which ought to be called the 
Eclipſe of the Earth. For the Word 
Eclipſe does in the Greek, Tongue ſig- 
nifie a Deficiency ; and it is uſed in 
this Caſe to ſignify particularly that 


| Deficiency of Light, which ſeems in- 


deed to us to be in the Sun, but in 
reality is ſuch only in Reſpect of the 
Earth. For the Sus is the Fountain 


of Light to this our Solar Syſtem; and 


conſequently not receiving its Light 
by the Irradiation of any other Body 
upon it, but having its Light in it 
ſelf, cannot ſuffer any ſuch Defect of 


Light truly and really. Its Light may 


indeed be intercepted or hindred from 
coming to us by the Interpoſition of 
ſome opacous Body between Us and 
the Sun. But then it is the Earth, on 


Which we are, not the Sun, that is 


deficient of Light, or in an Eclipſe; 
and the opacous Body, whoſe Inter- 
poſition between the Sun and Earth, 
cauſes the Earth to be thus in an 
Eclipſe, is the Moon. Wherefore the 
Explanation of this Phenomenon de- 
| | pending 
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pending on the Motion of the Moon, 
it will be requiſite to ſpeak firſt of 
that; after which I ſhall in a diftinct 


Chapter explain the Eclipſes both of 
the Sun (as it is commonly called) 
and alſo of the Moon. 

C HAP. 


of . ihe Phenomena 22 10 the 


CHAP. IV. 10-156 - 
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Fr E Moon. is a 18 liner, 
foraſmuch as 112 . round [7% em, 
the Earth primarily and immediately.;ry Planet. 
and round the Sun only in a ſecondary 
Manner, viz, as ſhe moves round the 
Earth, which moves round the Sun. 
A Period or Single Revolution of 2. 


the Moon round the Earth from any# periodi- 


Month 
Point of the Todiack to the ſame, is h.. 


called the Moon's(*) Periodical Month; 

and<-conſiſts of 27 ee, 7 . and 

3 Quarter s. | 
"The Time from one Synod or Con- "I 

00 of the Sun and Moon 'to4 Synodi- 

another, is called the Moon's (*) Sy. ©! 9%, 


#odical Month, and conſiſts of : * 


| I 122 Hours. 


its BE a * — — — — - 


” 4%) The Words Period and ed are both of Greek 
Extraction, the former denoting 4 going Round a 
Thing, the latter a Meeting together or two or more 


Things. * 
The 


* SY 4 
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The Sy- 


nod ical! 


Month, 


_ why longer 
than the 


Perodi - 
cal. 


O the Phænomena 
The Reaſon of the Synodical Montli 
being ſo much longer than the Perio. 
dical, is illuſtratedl Fig. 8, where the 


Circle 8 denotes the Sun, the Circle 
T. 5 the Orbit of the Earth, T the 


Place of the Earth in the ſaid Orbit, 
the Circle M ) the Orbit of the 
Moon; M or m two ſeveral Places of 


the Moon in her Orbit, the outer- 


moſt and greateſt Circle the Zpdzack. 


Now let the Earth T be ſuppoſed in 


the firſt of Libra, and the Moon to be 


in her Orbit at M (in a right Line 
between the Earth and the Sun, and 
ſo) in Conjunction with the Sun in 


the firſt of Aries. The Moon moving 
thence Eaſtward, or according to the 
Series of the Signs, after 27 Days and 
7 Hours and 45 Minutes, appears to 
us again in the firſt of Aries, i. e. 
at the point M of her own Orbit, in 
the ſecond Poſition of the Earth. For 
in the mean while the Earth has alſo 


moved almoſt a whole Sign Eaſtward, 


viz. almoſt to the End of Libra. And 


hence the Moon M, though come a- 
ain to the firſt of Aries, is almoſt a 


5 whole Sign Weſtward of the Sun. 'This 


is repreſented by the two prick'd Lines, 


whereof that from M (in the ſecond 


Poſition 
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Poſition of the Earth) to V repreſents 
how the Moon appears then to us in 
the Firſt of Aries, while the other 
Line from m through S to the End 
almoſt of y repreſents how the Sun 
appears at the ſame Time to be al- 
moſt out of Aries, and fo almoſt a 
whole Sign Eaſtward of the Moon. 
Wherefore the Moon muſt ſtill move 


ſo much further, vis from M to n 


in her o.])n Orbit, before ſhe will be 
in Conjunction again with tlie Sun. 
In going of which to overtake the 
Sun, is taken up the Time, whereby, 
the Synodical Month exceeds the Pe- 
riodical, vis, 2 Days, 5 Hours. 

It is the Syzodical Month, which is 5. 
principally made Uſe of in Computa- Th Syno- 
tion of TY pas 


to be diſtinguiſhed by the ſeveral . 


Phaſes or Appearances of the Moon, 


reſpectively belonging thereunto. 7 
The ſeveral Phaſes of tlle Moon 6. 
are accounted for thus. The Moon The ſerve: 
is conceived to be an opacous Body, 72 Phaſes 
;. e. a Body which receives its Light come 
from the Sun. It is alfo ſpherical, fr, 
and Par has always one Half 
of it enlightened, namely, that Hemi- 

f N 1 ſphere 


of the Moon. 49 


ime. Foraſmuch as the. ſe- 4 of 
veral Parts of this Month are ſenſibly chief Re- 
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ſphere which is towards the Sun 


Now from the Hemiſphere being 
feen by us, ſometimes more ſometimes 
leſs of it, ariſe the ſeveral Phaſes 
of the Moon; for the better Under- 
ſtanding whereof it is to 'be further 
obſerved, that although the Moon be 
a ſpherical Body, yet the enlightened” 
Portion of it, which is ſeen by us, 
appears by Reaſon of its Diſtance as 
if the Moon had a plain Surface. All 
which is illuſtrated, Fig, 9, where 8 
denotes the Sun, 'T the Earth, OTR 
Part of the Earth's Orbit, ACKG"the 
Orbit of the Moon, on the ſeveral 
more remarkable Points whereof, vi. 


A, B, C, D, K, F, G, H, is repre- 


ſented the Moon with its enlightened: 
and darkened Hemiſphere; and at 
each Point ſo much of the enlightened 


Hemiſphere, 35 is within the Circle 


ACK, is ſeen by us; but it ap- 
pears to us, not as it is there repre- - 
. ſented, (i. e. not as a Portion of an 


...... Hemiſphere, ) but as a Portion of 
ſome plain circular Surface, as is re- 
pPreſented by the ſeveral little circular 


Draughts reſpectively adjoining, This 
being premiſed, tis evident from the 
{aid Figure the gth, that the Moon 
| | OR being 
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i ht Moon. (.) 


being at A, all its enlightened Hemi- 
ſphere is towards the Earth, and ſeen 
by Us, whence the Moon appears 
to us with a full Orb, (i. e. with a 
plain circular Surface all enlightened,) 
which Phaſis or Appearance is there- 
fore ſtiled the Full Moon. The Moon 
being moved to B, tis evident, that 
only ſome Part of its enlightened 
Hemiſphere will be towards the Earth, 
and ſo ſeen by us ; "Rn the Moon 
will appear like a () plain 5 
Surface, not fully lee, hu „ 
ſomewhat defettive inf Light on ahi 
Side which is from the Sun; and con- 
ſequently will appear gibbous. 8 * 
Moon being moved to C, juſt Half 
of its enlightened Hemiſphere will be 
towards the Earth, and ſeen by Us: 
whence the Moon will appear then 
with an half Orb, or with a ſemi- 


circular Surface. The Moon being mo- Woe 
ved to D, a very little Portion of its 
enlightened Hemiſphere will be ſeen 4 


by Us, and this Will appear horned, 
the Horns bending from the Sun, Hd” 


_—_—— 
— 


+) Hence the Face of the Moon is called Diſcus, 
as reſembling a flat round Diſh. * 
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Of the Phænomena 
{o ( weſtward. The Moon being 
come to K, none of its enlightened 


Hemiſphere will be towards the Earth, 


and ſo the Moon will not be ſeen by 
us, and then it is ſaid to be New 


Moon; becauſe. the Moon will a little 


after appear anew in FE, and that 


again horned, the Horns now like- 


wile bending from the Sun, and fo 
(ll). eaſtward. After which the Moon 
will appear at G with an half Orb 
again, (as at C;) and at H gibbous 
again, (as at B;) and ſo will proceed 


to A, Where it will be again Full 


7. 


The re- 


mar bable 


Moon. And ſo the Moon will have 


undergone her ſeveral Phaſes; which 


Tug they ſomewhat vary every 
a nay. every Hour ; yet are u- 
ſually taken. Notice of, and diſtin- 
uiſhed only in the fore-mentioned 
. 
Hence the remarkable Phaſes of the 
Moon are five; whereof the two 


Phaſes of principal are the New and the Full 
the Moon, Moon. The three other, vis. the 


five, 


* l and Horwed Moon, 
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( Hence the memorial Verſe, | 
Dextra cavum Veteris complebit, Leva Recentis. 
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occur both between the New and Full | 


Moon, and alſo between the Full and 
New Moon; only in a different Or- 


der. Between the New (which is alſo 
called the Change) and the Full, the 
Moon is firſt horned, then halved, 


and laſtly gibbous; whereas bis 


tween the Full and Change, ſhe is firſt 


Gibbous, then Halved, and laſtly 
Horned, 
When the Moon is thus Horned, 


6 


or a little betore and after the New 7 The taint 


ht 


Moon, (viz, when the Moon 4s at: ow is 


the Points D and F,) beſides its bre 


Horns, the . Moon has a faint Light, 


n in the 
hole Difo 
cus of the 


whereby all the Reſt of its Diſcus is on, 4 
rendred gr wed; To This faint Light prong = 
has been thought by ſome to 1 the after 1 


Moon's ' Native proper Light: ; but it Charge 3 . 


is now generally ſuppo 


upon the Moon, the Earth's Poſition 
being ſuch at this Time, as very well 
ſuits to fuch a Reflection, as may be 
ſeen, Fig. 9. And this Suppoſition is 


rendered ſtill more pr obable, becauſe 
that as ſoon as the Moon is moved 
| beyond the Lan of ſuch a Reflexion 


E 3: +514 „„ I 


"x a3 38. 


ed by the Jared to 
learned in Aſtronomy to be no other ariſe. - - 


than a Reflection of the Sun's Rays 


54 Of the Phænomena 
from the Earth, the fore-mentioned 
faint Light ceaſes. _ $i 5 
9. What has been afore obſerved of 
of the the Sun, is alſo obſerved by the curi- 
1 | — +. A”, OUus of the Moon ; namely, that in 
it? Perigee, ONE Part of her | Orbit Ihe appears 
&c- leſſer, and (cæteris paribus) flower ; in 
il ; the oppoſite Part bigger and ſwifter. 
1 Which Phenomena may be ſolved af- 
__— ter the like manner, as are the like 
Phenomena of the Sun; vis. by the 
Moon's Motion in an elliptical Orbit, 
having one of its Focus's in the Cen- 
ter of the Earth. Accordingly this 
may be illuſtrated by Fig. 7, ſuppo- 
ſing the Ellipſis AP (which there re- 
preſents the Orbit of the Earth) to re- 
preſent the Orbit of the Moon and 
the Circle 8 (which there repreſents 
the Sun) to repreſent the Earth. For 
then A will repreſent the Moon's A- 
Poger or greateſt Diſtance from the 
318 Earth, when ſhe will appear leſſer; 
1 and P her Perzgee or leaſt Diſtance, 
\ when conſequently {he will appear 
3 greater. And becauſe ſhe is longer in 
1 paſſing the greater Segment of her 
$ Orbit between her eApogee and thatFo- 
: cus of her Orbit, which is in the Cen- 
1 ter of the Earth, than the leſſer Seg- 
5 3 o ment 


of the Moon. 


ment between the ſaid Focus and her 


Perigee; therefore ſhe will appear to 
move flower, while ſhe paſſes along 
that Half of the Todiacłk, which an- 
ſwers to the greater Segment of her 
Orbit; and ſwifter, while ſhe paſſes 
the other Half of the Zodiack, an- 
e rec to the leſſer Segment of her 
rbit. IE 


Among the Phenomena of the Moon 


more obvious to our Senſe, there re- 


mains only the Eclipſe of the Moon 


to be ſpoken of, which ſhall be ex- 
plained in the following Chapter, 
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IF 
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Of the Edlipſes of the Sun and 


- HE Eclipſes of the Sun and 
An Ecliple F Moon are here fpoken of toge- 
of oe ther, becauſe as they ariſe from like 
what. Cauſes, ſo are they to be explained 
much after the ſame-Manner. For it 
is to be remembred, that it has been 
afore (*) obſerved, that what is com- 
monly. called the Eclipſe of the Sun, 
is in reality the Eclipſe of the Earth. 
Wherefore, the Earth and Moon be- 
= ing both opacous Bodies, which re- 
1 ceive Light from the Sun, an Eclipſe 
X of the Earth (commonly called an 

TR Eclipſe of the Sun) is no other than a 
RM Deficiency of Light on the Earth, by 
1 == the Moon's coming between the Earth 
and the Sun, ſo as to hinder the Rays 
of the Sun from falling on the Earth; 


Me N. juſt as an Eclipſe of the Moon is a 
2 = 3 Th 
(*) Chap. 3. Seth 143 8 
So es Deficiency 
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LO Of the Eclipſes, Ne. 57 
Deficiency of Light in the Moon, by 
the Earth's coming between the Moon 
and Sun, ſo as to hinder the Rays of 
the Sun from falling on the Moon. 
Hence it is evident from Fig. 9, 2. 
that all Eclipſes of the Earth happen 2 ed 
at the Change of the Moon, hecauſe and atom, 
then only it is that the Moon comes when bar. 
between the Earth and the Sun; and“? 
all the Eclipſes of the Moon happen at 
the Full of the Moon, becauſe then 
only *ris that the Earth can come 
between the Moon and the Sun. | 
It is to be ſhewn further, for what 3. 
Reaſons there is not an Eclipſe of the _ 
Earth at every Change, but only at Change or 
ſome certain Changes of the Moon ; ## «f the 
nor an Eclipſe of the Moon at every nh ar 
Full, but only at ſome certain Full ſome cer. 
Moons. It is then to be known, that OE © 28 
the Orbit of the Moon croſſes the. | 
 Ecliptick, ſo as to make an Angle of | 
Degrees Inclination. The Pointe 3 
where the Moon croſſes the Ecliptick, 
are called the Nodes of the Moon, and 
are denoted, Fig. 10, by theſe Chara- 
crers & and V; the former of which 
is called the Dragons Head, the latter 
me Dragon's Tail. The Moon croſſes 
the Ecliptick at the Dragon's Head, 
FEES. ; Ry 15 when 
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Of the Eclipſes. 
when ſhe is entring on that Part of 
her Orbit, which inclines northward 
from the Ecliptick ; and ſhe croſſes 
the Dragon's Tail, when ſhe is en- 
tring on that Part of her Orbit, which 


inclines Southward from the Eclipticł. 


Now the Nodes being the only two 
Points, where the Moon croſſes the 
Ecliptick, hence there can be no E- 
clipſe of the Earth, but when the 
Moon happens to Change in or near 
one of the Nodes ; becauſe in this 
Caſe only, the Moon at her Change 
comes ſo between the Earth and the 
Sun, as to intercept the Rays of the 
Sun, and keep them from the Earth. 
And in like manner, there can be no 
Eclipſe of the Moon, but when the 
Moon happens to be at Full, in or 


near one of the Nodes; becauſe in 


this Caſe only, the Earth comes ſo 
between the Moon and the Sun, as 
to intercept and hinder the Rays of 


the Sun from falling on the Moon. 


The Sha- 
dow, in E- 
clipſes of 
the Sun 
and Moon, 
of wha 
Figure. 


c 


In an Eclipſe of the Earth, the 


Moon by intercepting the Rays of 


the Sun, caſts a Shadow on the Earth. 
And in an Eclipſe of the Moon, the 
Earth by intercepting the Rays of the 
Sun, caſts a Shadow on the Moon. 
| ' Theſe 


ASA” SF be aid 


EOS AO MO fl ol 


c 


iq 


er, the further they are extended, 


the Earth reach to. the Orbit of 
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| of the Sun and Moon. 59 
Theſe Shadows are of a (+) conical | 
Figure, growing narrower and na- -* 


rower, the further they go from the 


Earth and Moon, till at length they 
end in a Point, and fo ceaſe. Were 
theſe Shadows, either of a (0) cylin- 
drical Figure, i. e. of am equal Thick- 
neſs all along; or of a (0 conical 
Figure, but inverted the other Way, 
i. e. did they grow thicker and thick - 


then they would be extended in infi- 
nitum. But now *tis certain, that the 
Shade of the Earth does not extend 
to the Orbit of the primary Planet 
Mars ; foraſmuch as when the Earth 
is direaly between the Sun and:Mars, 
the latter is not eclipſed, as it 
muſt neceſſarily be, did the Shade of 


Mars. 8 . | 

It being thus demonſtrable, that 5. 
he Shadow of the Earth ends in a Le Sun 
Point, before it comes to the Orbit of hn = 
Mars; hence it is alſo demonſtrable te big- 


that the Sun is bigger than the Earth; Ser #han 


| * the Earth 
foraſmuch as an oapcous Body can't ind the * 
n : ; Hh Earth that 


7 N „ | ; | the Moon. 
Fan, 8 b 1 
(i This is evident from Fig. II, and 12. 


caſt 
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„ 4. -.. . A 
.caft ſuch a conical Shade, but when 
it is leſſer than the lucid Body, whoſe 
Rays it intercepts. For if the opa- 
cous Body be equal to the lueid Bo- 
dy, then the Shadow will be of an- 
equal Thickneſs all along. And if 
the opacous Body be greater than the 
lucid Body, then the Shadow will 
indeed be of a conical Figure, but in 
an inverted Manner, that is, ſo as 
that the conical Shade will grow 
wider and wider, as it goes further 
and further. And as the Sun may be 
thus demonſtrated to be bigger than 
the Earth, fo the Earth may be de- 
monſtrated to be bigger than the 
Moon; foraſmuch as the Moon can 
be totally Eclipſed. For this could 
| not be, was not the Cone of the 
| Earth's Shadow, even in that Part of 
it which the Moon paſſes through in 
a total Eclipſe, bigger than the Moon, 
though it be leſſer than the Earth it 
ſelf: what is here ſaid is illuſtrated, 
CCC 
6. - The Shadows of the Earth and 
5 Kn: Moon being thus of a conical Fi- 
Eclipſe de-gure, it is obvious that an Eclipſe 
dee kee either of the Earth or of the Moon 
n e will be (ceteris paribus) greater | or 
„ 5 | | longer, 
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of the un and Moon. 61 
longer, when the Moon is in her en bes 


: 3 ing in her 
Pergiee, than when ſhe is in her Apo. Apogee or 


gee. For the Moon if ſhe be eclipſed berigee. 
in her Perigee, meets with a thicker : 
Part of the Line of the Earth's Sha- pes 
dow, then if ſhe be Eclipſed in her 
Apogee; as is obvious from Fig. 13, 

where the Line P P denotes the Moon's 

Paſſage through the Shadow in her 
Perigee, and the Line A A in her- Apo- 

gee, And in like manner, if the Earth 

be eclipſed when the Moon is in her 
Perigee, it meets with a thicker Part 

of the Cone of the Moon's Shade, 

than it does if it be eclipſed when 

the Moon is in her Apogee; as is ob- 

vious alſo from Fig. 13, taking the 

Circle T to denote the Body of the 

Moon; and the Line PP to denote 

the Paſſage of the Earth through the 

Shade of the Moon in her Perigee, 

and A A to denote the like in the 
Apogee of the Moon. FOLIC | 
But the Variety, that is obſerved 7. 
in Reſpe& to the Greatneſs and du- 7 prince 
ration of Eclipſes, does principally Abe, Die 
ariſe from the Moon's being then ſtance 
more or leſs diſtant from a Node or eva: ah 
the Ecliptick. Which ſhall be illu6 

| 5 trated, 
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62 Of the Edligſes 
ſtrated, firſt in reference to the Moon, 
then in reference to the Earth. © 
| 8. An Eclipſe of the Moon, - conſide- 


— 0 red as to its Greatneſs, is either Total, 
| f pa To- When the whole Moon is eclipſed; 


ral or Par- or Partial, when _ a Part of it 1s 
* eclipſed. 

9. As to Duration, every total E. 
A Central clipſe holds longer than any partial 
ae One. And, as ſome partial Eclipſes 


the 
— are of longer Duration than other 


Partial, ſo ſome total Eclipſes are of 


longer Duration than other Total. 
Jauch total Eclipſes, as are of the 
longeſt Duration, happen when the 
Moon is in a Node, and are called 
central Eclipſes, becauſe, as the Moon, 


Tone of | the Earth's Shadow, which 
meets with the Orbit of the Moon, 


the Center of the Moon paſſes exact- 
ly through the Center of the Tad 


Section or. Shadow. 
10. This is illuſtrated, Fg. 14, * 


A central the ſhaded Circle repreſents the Secti- 


e, on afore- mentioned of the 'Earth's 
rated. Shadow; O M the Orbit of the Moon, 
E Cthe Ecliptick. Tis evident, that 


the Moon in this Caſe croſſing a Dia- 


meter of the ſhaded Circle, makes the 


/ 


paſſes through that Section of the 


mon” 


f 
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of the Sun and Moon. 63 
longeſt Stay ſhe can make in the Sha- 
dow of the Earth; and this Stay is 
computed about four Hours long. 
Whereof the Moon takes up one Hour 
from her Beginning to enter into the 
Shadow, till ſhe is quite immerged 
therein; two Hours more {he con- 
tinues quite immerged, paſſing on 
through the Shadow; and the n 
Hour is taken up from her firſt Be- 
ginning to come out of the Shadow, 
till ſhe is got quite free of it. Whence 
by the Way it appears, that the Wide- 
neſs of the Shade is equal to about 


1 


three Diameters of the Moon. 


In Fig. 15, is repreſented. a total, 


but zot-central Eclipſe; which haps 4 Toa, 
pens when the Moon meets with the __ 
ow: of the Earth, though not at hee 
a Node, yet at a ſmall Diſtance from the Mon 
it. And as it is obvious from the 
ſame Figure, that every total, but 
not central Eclipſe muſt be of a ſhorter 
Duration than à central, fo it is alſo 
obvious, that one total, but not 
central Eclipſe will be longer than 
another, in Proportion to the Moon's 
greater or leſs Diſtance from a Node 
at that Time. e e 


oy 


In 


64 


12. 


4 partial 


Eelipſe of 
tbe Moon. 


j 


_ In Eg. 16. is repreſented a partial 
Eclipſe. And. it is evident from the 


ſame Figure, that as any total Eclipſe 


muſt be of longer Continuance than 
any partial; ſo one partial Eclipſe is 
of longer Continuance than another, 


according as the Moon is then more. 


or leſs diſtant from a Node. It is 


alſo obvious, that the longer a par- 


tial Eclipſe is, ſo much greater is it, 


2. . ſo much greater Part of the 


Moon is darkned or paſſes through 


the Shadow of the Earth. Hence it is 


uſual to conceive the Moon's Diaine- 


ter, as divided into twelve Parts, cal- 


led Digits; by which the Greatneſs of 
partial Eclipſes are meaſured and di- 


ſtinguiſhed; they being faid to be of 


13. 


Of the Pen= 


ſo many Digits, as there are ſuch 
twelve Parts covered by the Shadow 


« 
£ 


greateſt. \ 


: 


In all theſe Eclipſes of the Moon, 
{he enters the weſtern Side of the 


f_ the Earth, when the Eclipſe is at 


umbra in Shadow. with her eaſtern Side; and 


Eclipſes of 
e Moon. 


ſo it is her weſtern Side which laſt 
quits the eaſtern Side of the Shadow, 
when the Eclipſe ceaſes. But now as 
the eaſtern Limb or Side of the Moon 


draws towards the Shadow; before 
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it enters the thick Shadow it ſelf, and 


is quite darkened, it grows more and 
more dim, as it comes nearer and 
nearer to the Shadow. Which Dim- 
neſs ariſes from a Penumbra or Dusk- 
iſhneſs, which always attends ſuch 


Shadows, and encompaſſes them all 


round. Thus Eg. 17, TU MR re- 
preſents the Shadow, (where comes 
not any Part of the Sun's Light,.) 
which is encompaſſed all round witty 
the Penumbra UTPMRN, where 
only ſome Part of the Sun's Light is 


intercepted by the Earth: And this 
Penumbra is more dim towards T U 


and MR the edges of the perfect 
Shadow, becauſe the Rays of a leſſer 


Portion of the Sun, and ſo fewer 


Rays reach thither; and leſs dim to- 
wards TP and RN, where more 
Rays fall; and beyond which Limit, 
all the Rays of the Sun have a free 
. e 
In ſome Eclipſes the Moon quite 14. 


diſappears in the perfect Shadow. AtThe Mod 
other Times ſhe appears even in the 0 e 


of a ced- 


Midſt of the perfect Shadow, of a dim co- 


| reddiſh Colour like a burnt Brick. lou in 


Which reddiſh Colour is ſuppoſed to 4% 


ariſe from the Rays of the Sun, ei- 
_ 6 ther 


- 


Au Lear. 
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| -66 ile Eclipſes | Eh 


* _ ther refracted in the Atmoſphere: a- 


bout the Earth, or reflected to the 
Moon by Particles flying without the 


Shadow of the Earth; or elſe to ariſe 

from the Illumination of the Stars, or 
all theſe Cauſes together. 
15. There happen moſt Years two E- 
How manyclipſes of the Moon at leaſt. For 
7 don there being two. Nodes, wherein the 
aal; Moon croſſes the Ecliptick, and which 


en in move contrary to the Series of the 


Ecliptick every Year the other Way, 
or according to the Series of the 
Signs; hence it is obvious, that the 


Earth muſt meet the Moon's Nodes 


every Year. If therefore it happens 


then to be Full Moon, there muſt be 


a central Eclipſe. If it be not then 
Full Moon, but more than ten Days 
(and more than fifteen it cannot be) 


either before or after a Full Moon; 
2 ſo great is the Inclination of the 


oon's Orbit to the Ecliptick, and fo 


great is the Thickneſs of the Cone of 
the Earth's Shadow, that the Moon 
will ſcarce miſs going through ſome 
Part of the Shadow; and conſequent- 
ly there will be at leaſt - a partial E- 
clipſe. But if the Earth happens to 

| 1 1 ee 


Signs, and the Earth going round the 


A 


| Fg : — 


meet a Node of the Moon on the 
very Day of a New Moon, or one 
or two Days before or after, (which 
happens but ſeldom) in this Caſe the 
Moon will be far enough to avoid 
the Shadow of the Earth, both in the 
_ foregoing and alſo following Full 
Moon; and fo there will be no E- 
clipſe of the Moon that half Lear. 
And this. may ſuffice in Relation to 
the Eclipſes of the Moon. ( 
Proceed we now to the Eclipſes of 2 
the Earth, which are commonly cal- f be = 
led Eclipſes of the Sun, foraſmuch as Total or 
the Moon, which more or leſs covers Fial. 
the Sun, being not ſeen by us, the 
Deficiency of Light appears to our 
Sight as in the Sun it ſelf. Whence 
an Eclipſe of the Sun is diſtinguiſned 
alſo into a total Eclipſe, wherein the 
Moon covers the whole Body of the 
Sun from us; and a partial Eclipſe, 
wherein the Moon covers only a Part 
of the Sun. | 8 | 
But it is to be well obſerved, that _ 7- 
although an Eclpiſe of the Sun be in of a Toral 
reality an Eclipſe of the Earth; yet % gn, 
what is called a tota} Eclipſe of the © © * 
Sun, is not to be conceived as in rea- 
lity a total Eclipſe of ihe, Earth; or 
2 that 


/ 


66 Of he Euliyſes 


that the whole upper and oppoſite 
' Hemiſphere of the Earth is then de- 
prived of the Sun's Light, as in a To- 
tal Eclipſe of the Moon is the whole . 


oppoſite Hemiſphere of the Moon. 


The Reaſon of which Difference is 
this. The Earth being bigger than 


the Moon, the Cone of its Shadow is 


big enough to involve the whole op- 


_ polite Hemiſphere of the Moon in its 


Darkneſs. Whereas the Moon being 


+" "Jeſs than rhe Earth, the Cone of her 
Shadow will involve at once only a 
+ ___ (mall Tract (CD in Fig. 18,) of the 


oOoppoſite Hemiſphere of the Earth, ſo 


as to hide the whole Sun from the 

Inhabitants thereof; and conſequent- 

= there will appear only to theſe a 

Total Eclipſe of the Sun, whilft to the 

Inhabitants of the adjoining” Tracts 

BC, and DE, the Sun will appear to 

be but partially Eclipſed ; and beyond 

theſe on each Side, there will he no 

Eclipſe at all of the Sun, as is evident 
fon the ſame Fr. 8 A 

18. The Moon moving from Weſt to 


The Sun Faſt, that is, from «= through m to 


ahh E 4» hence her eaſtern Limb appears 


clipſea, bat to us firſt to cover the weſtern Limb 


bf the Sun. And when there is 2 
[4 * | Total 


' \ 


Place this facing Bag. 68. 
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20. 


c ine Exlpſes 


00 dhe Earth; and this Shortneſs or 


| the Moon's Shadow. may be occaſion- 


ed, either by the Moon being in 
her Apogee, or elſe by the Rays of 
the Sun, Which paſs by the Edge of 


the Moon, being bent by Infection, 


and ſo ſhortening the Shade of the 
Moon. 4 . 
The greateſt Eclipſe of the- Sun 


of the (wherein the Shadow of the Moon 
Nomberef paſſes along the Middle of the Earth) 


Eclipſes of 


the Sun in is, When the Moon happens to be in 


à Year. 


a Node at the Moment of her Change, 
If ſhe be not far from a Node, the 
Shadow of the Moon, or at leaſt ſome 
Part of the Penumbra will fall on 

ſome Tract of the Earth, (as being 
large enough,) and will there make a 


Total, or at leaſt partial Eclipſe. And 


in this Reſpect there are more Eclipſes 
of the Sun, than of the Moon. But in 


Reſpect of any one given Place of 
the Earth, there are much fewer viſi- 
- ble Eclipfes of the Sun than of the 
Moon, | tor the Shade of the Moon is 


leſſer than the Shade of the Earth; 


and co:lequently the former will not 
ſo often involve any given Place of 


the Earth, as the latter WY {ome 


Fart of the Moon. 


1 


of the Sun and „5 : 


It remains now only to obſerve, 
that the Ecliptick is ſo called, becauſe 
all the fore-mentioned Eclipſes hap- 
pen, only when the Moon is in or 
near a Node, i. e, in or near the 
Plane of; the Ecliptick. And as all 
Eclipſes of the Sun and Moon happen 
in the Ecliptick, ſo likewiſe do the 


71 


21 
The Eclip- 
tick, why 
fo called. 


Eclipſes of the other Planets, of which 


- 


we come now to ſpeak. "SOT, 
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& 45 Pbagetdenz of 1 1 1 
4: 1 Planets, of Saturn, Jupi 
4 ter, Mars, Venus, and M 

E alſo of the end 


9 * oy 


ry Planets, or the Satellites of 
Saturn and Jupiter. 


A S there are five primary Planets 
2 2 befides the Earth, ſo they are 
* diſtinguiſhed, by Reaſon of their 
.es in Situation with Reſpect to the Earth, 
bee into Iaferiour and Superi our. The 
| Interiour, former are ſuch as move between the 
FE © »#it Re- Earth and Sun, and are two, Venus 
| en e and Mercur); the latter are ſuch, as 
— =.” have the Orlit of the Earth between 

_ the Sun and their own Orbits, and 
2 theſe are three, Saturn, Jupiter, and 
E117, Ads, This with their: reſpective 

Order may be ſeen, Fig. 1 
2. Although both inferiour and ſupe- 

3 ce & riour Planets agree in this, that the 
== re. eme Planes of their Ort its croſs the Plane 
_ Pee of FRE N SN yet ther different 
1 Situation 
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| Ecliptick; ; the little Circle, S' in the Backward, 


to G, from thence to H, ſhe will till 


now moves as it were in a ſtraight 
Line towards T the Earth. As ſhe 


moving quicker than the Earth, ſhe 


of the Wan ere. E. TY 


Situation with Reſpe& to the Earth en e cher 
occaſions ſome Difference in the na 
Phænomena VT IE belonging to 


them. —_— 

I ſhall begin with the inferiour,, , —_ 
in exi- 1 

Planets, whoſe Oy bits together with ur Fla, oi 


the Orbit of the Earth and Ec/ ipticł Venus, 
are repreſented, Fig. 20, namely, v it . 
M 5 repreſents the Orbit of Mercury iner Jones —_ 
Ve of Venus, T the Earth in its Or- move Di- 1 
bit, T 5, the outermoſt- Circle, the cc 1 


ſometimes 


Center, the Sun. Now Venus moving and ſome- 
in a leſſer Orbit than the Earth bu in lil. 
the ſame Way, vis, from Weſt t . 
Eaſt ; it is evident, that when Venus 
is in DEF the more remote Part of 
her Orbit from the Earth T, ſhe will 
appear to us in I to move according 
to the Series of the Signs, (viz. from 
2 to , Oc.) and fo to move di- 


rectiy forward. When Venus is come 


E r W — * 
* 


\ 


appear to move directly forward, but 
flower than before; foraſmuch as ſhe 


paſſes beyond H through A to B, 


Will Paſs between the Earth and the 
| Sun, 


# 


74 Of the Phænomena 

"Sun, and will ſeem to us on the 

Earth to move contrary to the Series 

of the Signs, (viz, from w to 2 

and ſo to have a retrograde Motion, 
or to move backward. Between her 
direct and retrograde Motion, viz. 

about H, ſhe will appear /#at:onary, 

i. e. to ſtand ſtill; foraſmuch as the 

right Lines then joining the Earth, 

and Venus will for ſome Time conti- 

nue parallel. And in like manner 
between her retrograde and direct 

Motion, vis. about B, ſhe will ap- 

pear a ſecond Time to ſtand ſtill. 
From what has been ſaid tis obvi- 
ous, that Venus When ſhe is retro- 
grade, as at A, is nearer the Earth, 
and therefore ſeems bigger; and on 

the other hand when ſhe is direct, as 

at E, ſhe is more remote from the 

Earth, and fo (ceteris paribus) ſeems 

FE N 
The ſeveral Phaſes of Venus, ac- 
to her different Poſition with 


5 4. : | 4 
The ſeve- - cording 
ral Phaſes Reſpet to the Earth, are repreſented 


ok, Fai foot wn woo a cc _ .__ 


of Venus. as they are in themſelves, Fg. 21. 
Whence it is evident, that when Ve. 
nus is at A, that is, molt retrogra de 
and neareſt to the Earth, ſhe does 
not appear to us, her dark Face be- 


ing 
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of Venus and Mercury. 


ing towards us, and if ſhe then hap- 


pens to be 1n or near enough to a Node, 


. ſhe will paſs directly between the Earth 


and Sun, and ſo ſeem as a ſpot in the 


Sun. Otherwiſe; if ſhe be far enough 


from a Node, ſhe will go on one fide 
of the Sun, either Northward or South- 
ward, At B ſhe will appear horn- 


ed, at C with an half Orb, at D gib- 


bous, and. at E (where ſhe moves 
moſt directly, and is moſt remote 
from the Earth) with a full Orb; 
unleſs ſhe be then in or near enough 
to a Node, in which Caſes ſhe will 


be hid from us by the Sun. After 


her Full, Venus undergoes the ſame 


Phaſes as afore, only an inverted 


Order, till ſhe comes to her Change 


again, As Fig. 21, repreſents the 


ſeveral Phaſes of Venus, as they are 


in themſelves; ſo Fig. 22, repreſents 


them, as they appear to us on the 
Earth; the correſpondent Phaſes be- 


ing denoted in both Figures by the 


fame Letters, A, B, C, Ge. 
Laſthj, Venus moving round the 


; Wh - 
Sun at a leſſer Diſtance than the Earth Venus 
does, hence to us ſhe appears as al- 4 
ways accompanying the Sun; her company- 


oft TI” a ing the 'WY 
greateſt Elongation or Diſtance from TT | 


the 


always ac- 


n Wo ac 1 
R 


7 "2% 0 
"== Nt if 
1 5 . "Fm : 


why called the Sun being about 45 Degrees, ior a 
* Sign and Half. When {he appears 


Heſperus, before the Sun in the Morning, and 


&- fo does as it were uſher in Day-light, 


- ſhe is then called Phoſphorus or Luci- 
fer, or the Morning Star; when after 
the Sun at Evening, then ſhe is called 
Heſperus or Veſper, or the Evening 

TR] 3 F 

6. What has been ſaid and illuſtrated 
of the Concerning Venus, is alſo to be un- 
Phznome- derſtood in reference to the like Phæ- 
_e Ner- nen Of Mercury; only it muſt be 
"7 conſidered, that the Orbit of Mercury 
being leſſer than that of Venus, hence 

Mercury never appears at ſuch a Di- 

ſtance from the Sun, being neyer a 

whole Sign diſtant from it, and :{q_ 

very ſeldom to be ſeen. In like 
manner, Mercury going round its Or- 

bit in ſhorter Time than Venus does 

her Orbit; hence the direct Motions, 

Stations, and Retrogradations of Mer- 

cury will occur oſtner, than thoſe of 
Venus. And fo: much may ſuffice 
for the two inferiour primary Pla- 


7. As the Agreement between the 
The A Phænomena of Venus and Mercury a- 
gree ment . . . ; . e 5 
between riſes from their being both inferiour 
* 8 20 , b Planets 
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ſent the 0-bit of the Earth, M # the 


| 9. 
M, and the Earth to be in B, Mars The ſuperi- 


move forward among the fixed Stars 


Vet and Meds. 77 
Planets to the Earth; fo a like A- be he | | 
greement between the Phenomena the Tags * 
Mar, Jupiter and Saturn, ariſes riour Pla- 
from their being * Planets tor ariſes . 
from ſuch 
the Earth. their Si- 


Let then in Eg. 23, T 8 repre- tuation. 


Mars will not appear to us 1 5 n 
accompanying the Sun, (as do the i 3 — — 
ferious Planets, Venus and Mercury,) cally o::r:- 
but will appear ſometimes as dia- S n.. 
metricaily offofite to the Sun. For 
whereas the Earth goes round its Or- = 
bit ſooner, than Mars does his; tis 
obvious rhat the Earth will va 1 
times be in the Middle between Mars 5 
and the Sun; for Inſtance, ' while 
Mars is at M, the Earth may be 
8 1 7 
Further, ſuppoſing Mars: to be in 
will appear ſtationary, for the Rea- lte . 
ſon aſſigned, Sec:, 3, concerning the appears 1 
like Plæionienon of len. As theft, 1 
Earth moves from B through E, ſill 1 — 2 * 


E; F, G to H, Mus Will appear tO times to 


moe fore 
* ward, 


but with this Dicrence, that he will jometimes 
appear rn ag 
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| 78 EE Of the Phenomena 


appear to move quicker, when he is 


moſt remote from the Earth, and in 


Conjunction with the Sun, (i. e. when 


he and the Earth are ſo ſituated, as is 


repreſented Fig. 23, by ſuppoling the 


Earth to be in D H F, and Mars in or 


about M,) and ſlower, when he is ſo 


ſituated with Reſpect to the Earth, 
as M is repreſented Fg 23, to be 


ſituated with Reſpect to either of the 
two Segments of the Earth's Orbit, 
B Cor G H. Whenever the Earth 


has ſuch a Situation to Mars, as H 


hath to M in Fig. 23, (which will at 
Length be, foraſmuch, as although 


Mars moves the mean Time round 
the Sun, the ſame Way as the Earth, 


or according to the Series of the 
Signs; yet the Earth moves faſter, 
and ſo will overtake Mars,) the Pla- 
net Mars will again appear to' ſtand 


ſtill. And ſome ſhort Time after 


will appear to go backward, or con- 


- trary to the Series of the Signs. For 


the Earth, as it moves from H thro? 
A to B, having overtook and gone 
beyond Mars, will make Mars appear 
to us to move contrary to the Series 
of the Signs, or from & towards m, 
Oc. And in this Situation Mars ap- 
5 | . pears 
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of Mars, Jupiter. aud Saturn. 79 


ears Oppoſite to the Sun, and alſo 
— becauſe it is then neareſt to 
the Earth. | | 
The like Phenomena happen to 10. _' 
Jupiter and Saturn, fave that the Re- Jupicer | 
trogadations of Saturn are more fre- bang the - 
uent than thoſe of Jupiter, and of lite fene. 


upiter than thoſe of Mars; foraſ- — 


much. as the Earth does oftner over- na with 


take Saturn than Jupiter, and Jupiter Mars. 
than Marr. 51 
Tis obvious, that the Orbit of the 11. 


Earth being nearer the Sun than the None of be 


Orbits of the Superiour Planets, none _ _ 
of theſe can hide the Sun from the cn hide 
Earth. But on the contrary, any of the Sun, 
them may be hid by the Sun, while 52,927 
the ſaid Planet is direct, if it be but be hid 
near enough to a Node. ; . 
Laſthh. Saturn and Jupiter appear a 
not to us with ſeveral Phaſes, but 8, turn ang 
always with a full Orb; foraſmuch Jupiter, 
as that Hemiſphere of each, which is 8 
toward the Sun, and fo enlightened, wich a full 


is alſo always toward the Earth, the 0. 


Earth being (comparatively) never far 


diſtant from the Sun, which is the 
Center of the Orbits of Jupiter and 
Saturn. For the Diſtance of Jupiter 
from the Sun is above five Times. 

. and 
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Of the Pæhnomena 
and that of Saturn almoſt ten Times, 
greater than that of the Earth from 


the Sun. : | 
But it is not fo as to Mars. For 


2 
Mars, why the Diſtance of Mars from the Sun 


being but () half as much again as 
the Diſtance of the Earth from the 
Sun, it follows that rhe Hemiſphere 
of Mars, which is towards the Sun; 
will not always (fo much as ſenſibly 
appear to) be toward the Earth. In 
Fig. 24, let T be the Place of the 
Earth in its Orbit T , and the Circle 
A B C D denote the Orbit of Mars. 
*Tis evident, that Mars being in A or 
B, (that is, either in ConjunQion 
with, or in Oppoſition to the Sun,) 
turns the ſame Face towards the 
Earth, as it does towards the Sun, 
and fo ſhines with a full Orb. But 


uin C or D the enlightened Face or 


Hemiſphere of Mars is not all ſcen ; 
but Mars appears a little defective of 
Light, in that Part of it which is 
from the Sun, and fo appears gib- 
bous. And thus we have ſolved at 
leaſt the more remarkable Phenomena; 
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Aftronomy Plate 14. 
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of Mars, Jupiter, and Saturn. 8 f 
both of the inferiour and ſuperiour 
„ 5 19 S177 70 70204 

It remains only to add fornewhat 14. 
concerning the ſecondary Planets, © be- 7h Sare's 
ſides what has been ſaid ef them, — 
Chap. 1. And the firſt Particular that Saturn un- 
deſerves Obſervation, is this, that then ke. 
: , | ; —lipſes, Cc. 
like Phænomena to thoſe! which hap- 
pen between tne Earth and the Moon, 
happen between Jupiter and Saturn, 
and their reſpective Satellites; foraſ- 
much as the ſaid Satellites are no 
other than ſo many Moons in reſpect 
to their reſpective primary Planet. 
Hence, whenever either primary Pla- 
net ſo comes between the Sun, and 
any one of its reſpective Satellites, as 
to hinder the Rays of the Sun from 
falling upon it, it ſuffers an Eclipſe. 
And on the other hand, whenever 
any Satelles comes ſo between the Sun 
and its primary Planet, as to inter- 
cept the Sun's Rays from its Primary, 
_ ſaid Primary undergoes an Ec- ' 
ie. | | 
The ſecond Particular worthy of 15. 
Obſervation is the Phenomenon of Sa- 9f the an- 

. nuſus or 

turn, which: appears like an Anulus anſæ of 

or Ring, encompaſſing Saturn, as is Saturn. 
repreſented Fig. 25. From the vari- 
e _ ous 


\ 
8 


— 


„ i — 
* 


ook 


— 


Af-chiiboncimatas ede 
ous Poſition of this Aunulus in re- 
ſpect of the Sun and the Obſerver, 


(it being opacous, like Saturn it ſelf,) 
ariſes the ſeveral Phaſes of (what they 


call) the eAnſ# of Saturn, becauſe 
they appear like the two Handles of 


a Cup, or * 0 like. And this is ſuffi- 


cient to our preſent Deſign, concern- 
ing the inferiour and ſuperiour Pla- 
nets, as alſo concerning the Satellites 

of Aber and Saturn. 1 
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& the Phenomena of the fred 


_ Stars... a5 - 
TAving "a ho the: 3 "i = 
2a Of the Sun, and Moon, and 30 7 


Stars not 


planetary Stars may be ſolved, we;/nijed ro 


are to proceed next to the Solution Ecliplye 
of the Phenomena of the fixed: Starr 
And, theſe, not borrowing; their Light, 
from the Sun, but ſhining. with their 
own. native Light, are therefore not 
ſubje& to any ſuch Deficiency, 'of ., 
Light, as is called an Halipſe. icy 

- It is indeed obſerved of (*). ſome 


of the fixed Stars, that they do for, a fon! . 


of them” © 


certain Period appear, and then di "x for a Time 
appear. Which Phenomena is ſup- appear, 
poſed to ariſe from the {aid Stars Git _ 
having ſome Maculæ or Spots, Which 
move round them in certain Pericdi- 

cal Times; as the Spots of our Sun 


are obſerved. to move round 1 it. Na 


* : 4 1 * = elk. Ati re te td 6 — 


— 6—— 
— — A. Ed _— - — 


60 8 ſuch fixed e ſee Dr. Gregory s- 
* Tha and Geom, Elem. Lib. 2. Prop. 30. 
+ it 
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84 Of the Phenomena 
it is thought, that theſe Spots do 
ſometimes grow- ſo great, as to quite 

cover the Star to which they belong, 

and ſo to make it diſappear altoge- 
ther; and that this is the Reaſon, 
that ſeveral fixed Stars obſerved by 
the Ancients, are now not to be ſeen. 
And this Opinion is countenanced 
by the Obſervations that have been 
made, that ſometimes a whole Year 
together our Sun has ſhone with a 
more faint Light than at other Times; 
this being ſuppoſed to be cauſed by 
the Spots of our Sun being for that 
Time grown greater than Ordinary. 

As to the fixed Stars appearing of 

of the dif-different Magnitudes or Bigneſs to us, 
13 this is aſcribed vulgarly to their be- 
abe fixeg ing really ſome bigger than others, 
Starr. But the more learned in eHſtronomy 
refer this apparent Difference of Mag- 
nitude only to their different Di- 
ſtances from us. As this Difference 
of Diſtance is ſufficient to make ſome 
appear bigger, ſome leſſer; ſo the 
Diſtance of the neareſt to us being 
vaſtly great, hence our Senſe of Viſi- 
on cannot diſcern the different Di- 
ſtances, and conſequently they appear 
to us as all placed in one and the 
| dives ſame 


1 - my” 


of the fixed Stars. 35 


ſame concave Sphere. By Reaſon .of _ 
their apparent different Magaitudes, _ 
they are uſually diſtinguiſhed into ſix 
Claſſes, being reſpectively called Stars 
of the Firſt, Second, &c. Magnitude, _ 

As to the Riſing, Setting, and Re- 4. 
volution of the fixed Stars round the The ſeem- 
Earth once in 24 Hours, it has been ef 


above obſerved, that theſe Phænome- she fred 


na may be ſolved by the diurnal Re- Stars very 
volution of the Earth round its own”: 
eAx#, But beſides this apparent diur- 

nal Motion, from Eaſt to Weſt, the 


fixed Stars ſeem to have another Mo- 


tion, whereby they ſeem to move 
very. lowly from Welt to Eaſt, or 
according to the Series of the Signs. 
This Motion is fo very flow, that it 
is computed to require about 25 or 


26 thouſand Years for the fixed Stars 


to ſeem carried thereby round the 
Heavens; whence it 15 ſtiled (4) 


Annus Magnus, or the great Tear, 


—_— : ” 
1 * 


„ „ — 


(4) It is alfo ſtiled Annus Platonicus, becauſe the 


Platoniſts teach, that every ſuch Period Things are 
- reſtored to the ſame State and Condition, as they 
| vere ſo many Years afore. 28 
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The proper 
Motion of 
the fixed 


WE the Phenomena _ 


This Motion is commonly eſteemed 


as the real proper Motion of the fixed 


Stars. But the more learned in Aſtro- 


Stars, nor 36mMy Conceive the fixed Stars to have 


Real but 

only Appa- 
rent; and 
whence it 


ariſes. 


no ſuch real Motion, as for other 
Reaſons, ſo particularly for this, vis. 
becauſe the faid Motion of all the 
fixed Stars may be more ſimply, and 


compendiouſly folved, by the bare 
changing of the Places of the Equi- 


noctial Points. For it comes to the 
ſame, whether we ſuppoſe the Equi- 


noctial Points to be unmovable, and 
the fixed Stars to move forward ac- 
cording to the Series of the Signs; 
or the fixed Stars to be unmoveable, 
and the Equinòôctial Points to be 
moved backward, or contrary to the 
Series of the Signs. What has been 


ſaid, is illuſtrated, Fig. 26, where 


7 > = repreſent the Orbit of the 
Earth about the Sun, A E BQ the 
Earth it ſelf, W and = the two Equi- 


noc ia Points for any one Year. The 


Earth moving forward again from = 


"through w towards , the Plane of 


the Terreſtrial Equator being produced, 
will paſs through the Sun * at CV 


— 


'% Note, Thar theſe, [VJ] L ] ſtand for the 


; prick'd / and = in the Figure, the Types of which 
could not be had in Time. . W 


before 


.. 


ef "the fixed Stars. 

before that the Center of the Earth 
comes to . And in like manner, 
the Earth moving forward from 


through s to =, the Plane of her 


Equator being . produced, will paſs 
through the Sun at , before that the 
Center of the Earth comes to =. But 
the Equizox will be then, when the 
Sun is found in the Plane of the Ter- 


reſtrial Eguator; and thoſe Points of 


the Ecliptick are righily eſteemed the 


Equinoftial Points, wherein the Sun 
is ſeen at the two Equinoxes. Whereas, 


therefore, y and = were the Fgqui- 


zottial Points the laſt Year, the next 


Vear x Jandf = ]will bethe Eguinoctial 
Points; and fo the Eguinoctial Points 


will go backwards, confidered as to 
ſeveral Years. And by this Change 


of the Equinottial Points, a fixed Star 


that keeps its Place at that Point of 


the Ecliptick, which is denoted by 
V, and where afore was the vernal 


Equinottial Point, will now ſeem to 
be moved forward from the vernal 


Equinoctia Point to CV] as much as the 


interval Y CY. J Wherefore, this be 
ing the moſt Simple, and conſequent- 
ly moſt natural Way of ſolving the 


Phenomenon we are ſpeaking of, it 
is generally embraced now Na- days. 


_—_ An 


— 


28 Of the. Phenomena 
| And not only ſo, but it is alſo (0 
mathematically. demonſtrated, for 
What Reaſons. the Eguinociial Points 
do thus move backward, or the Equa- 
tor every Year croſſes the  Ecliptick 
a little ſooner or forwader than it 
did the laſt Year. Whence that which 
is commonly called the proper Motion 
of the fixed Stars, is now a-days ſtiled 
by the learned in Aſtronomy, the Præ- 


ceſſion or eAnticipation of the Equina- 


Cal Points. | n 
6. It remains only to ſet down the 
The ſeve. Conſtellations, , whereto the more re- 


ral Con- mai kable of the fixed Stars are redu- 
ſtellations, ba 


ro hieb Ced. It has been ſhewn already, 


the more What are the twelve Conſtellations or 
"ble fed Sitzlis, whereby are comprehended 
Stars are the fixed Stars that lie in the Ydiac k. 
reduced. In reſpect of which, the other Con- 
ſtellations are diſtinguiſhed into north- 
ern or ſouthern. The northern Con- 
ſtellations firſt diſtinguiſhed by the 
Antients, are the littiè Bear, the great 

Bear, (or Charles-wain,) the Dragon, 
Cepheus, Bootes, the northern Cruwn, 
Hercules, the Har, (or, as it is ſtiled 


— — — —_ ——  — 


( See Dr. Gregory's Aſtron. Lib. 1. | Prep. 5 
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Ff the fixed Stars. 
by ſome, the Vultur cadens, ) the 
Swan, Caſſiopeia, Perſeus, Andromeaa, 
the northern Triangle, the Charioteer, 
the great Horſe or Pegaſus, the little 
Horſe, the Dolphin, the A rom, the 
Eagle, Serpentarius, the Serpent. To 
theſe 21 northern Conſtellations were 11h 
afterwards added the Conſtellations | 'J | 
of eAntinous, Berenices Hair, and (by 13 
us Engliſn) Charless Heart. The ſouth- | 

- | ern Conſtellations known to the. An- — 1 
| tients are the Whale, Eridanus, 'the 1 
| 


1 
* 
8 
= 
h , 
— . 


leſſer Dog, the Ship, the Hydra, the 
Crater or two-handed-Por, the Ra- 
„ ves or Crow, the Centaur, the Wolf, 
r the Altar, the ee. Crown, the 
ſouthern Fiſh, To theſe 15 are not 


Hare, Orion, the greater Dog, the 


a long ſince added 12 Conſtellations, 139 
= made up of the fixed Stars about the 1% 
1 ſouth Pole, and not viſible to — 1 
i- | v:z. the Phenix, the Crane, the Iudi- | 
ie | ax, the Peacock, the Apus, the ſouth- 

at ern Triangle, the Fly, the Chameleon, 

2, | the flying Fiſh, the Toucan or Ameri- 

mn, | can Govſe, the Hydrus, the Dorado, 

ed and the Royal Oak. 

; Beſides theſe Conſtellations there 5. 

— | appears in the Heavens a certain of the 

Tract, which goes quite round the ui 
„%% non» Heavens, 
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Heavens, and from its appearing to 

—_ ' be of a milky Whiteneſs, is called 

' Via ( Lactea, or the mit Way. It 
is now, by the Help of Teleſcopes, 
diſcovered to be no other than an 
innumerabie Multitude of little fixed 

Stars. 

2 Such fixed Stars as belong not to 
Asa this Milky Way, nor to any of the 
cated ln Conſtellations, are called Informes, as 
tormes. not being yet reduced to any Form 
or Image, as the Conſtellations are. 
And ſo much for the fixed Stars. 
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CHAP. VL. 


| Of the Phenomena of Comets. 


al Here remains now only the Phæ- 1. 
nomena of Comets to be ſolved; Comets, 
which are ſpoken of laſt, becauſe % in fe 


there are not yet ſuch Diſcoveries af Place. 


made, as afford the like Degree of 
Certainty in the Solution of the Phe- 
zomena of Comets, as there is in ſol- 
ving the Phezomena of the other Ce- 
leſtial Lights; as alfo becauſe it is 
not known yet, whether Comets be- 
long only to this our Solar Syſtem, 
or whether they may not alſo paſs 
into other of the Mundane Syſtems, 
which have the fixed Stars for their 
ſeveral reſpective Suns. A + 

It is ſuppoſed moſt probable by 2 


the Learned in Atronomy, that Comets _ 
move in fome conick Section, which ed ts 
has the Sun ii one of its Focus's. For jc. 


this Sort of Orbit is found beſt to nick Si. 


agree to. the Obſervations: that have 
been made concerning the Motion of 
Comets. Some indeed have formerly 
1 thought, 


* 
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Of the Phenom ena 
thought, that they move in right 
Lines; and ſome Calculations that 
have been made concerning their Mo- 
tion, have agreed well enough to this 
Hypotheſis. But then it is to be 
although Comets move in a conick 
Section, if ſo be the Obſervations be 
made in that Part of their Orbita, 


Which comes very near to a right 


Line. Let APY B C in Fg. 27, be 
a conick SeQion very eccentrical, and 
let one of its Focus's be S the Center 
of the Sun. It may be, that the Co- 


met may be obſerved, whilſt it is 
moving along the Part A P of its 


Orbit; and the reſt of the Time, 
whilſt it moves from P through V B 
to C, it may be hid from us by the 
Rays of the Sun. Or the Comet may 
be ſo hid from us, whilſt it moves 


along A P VB, and may be then ob- 


ſerved, when 'tis come to B, as it is 
about to deſcribe the Line B C. And 


in both theſe Caſes, the Line deſcri- 


bed by the Comet will not be ſenſibly 


different from a Right. Moreover, 


the Comet being obſerved in A P 
his Deſcent towards the Sun, and 
then drawing daily nearer to the _ 

| M = | and 


noted, that this will hold the ſame, 


NAY 
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| of ; Comets. 0 8 
and after that lying hid for ſome | 
Time under the Sun's Rays, and at 
Length getting again out of the Sun's 


Rays on the other Side of the Sun; . 


hence it comes to paſs, that one and 
the ſame Comet is looked upon tobe 
two different Ones, which both move 
only in right Lines, vis. one in A P, 

the other in B C. Whereas in reality 

it may be all the While one and the 
ſame Comet, whoſe Trajectory (or 
Line, which it deſcribes by its Mo- 
tion) if conſidered together, both as 

to its Deſcent toward the Sun, and 

alſo as to its Aſcent from the Sun, 

will hence be found to be no other 
than a conick Section, as was afore 
ee ors. tt ore ti vA 
Of the three conick Sections, the 2. 
Ellipſis is found moſt agreeable to the Comers 


Motions (as of the Planets, ſo alſo eee to 


of Comets. And it can be no other, tht conick. 


if Comets be Bodies of a laſting Sub Sei, 
ſtance as are tlie Planets, and like}, 
theſe have a Periodical Motion round Ellipſs. 
the Sun. If Comets have not ſuch a 
Periodical Motion, then their Tra- 


jectory is Parabolical, or Hyperbo- 


1 * 
' , | A - ; by 
& A ; 8 _— 
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4. Some Comets move like the Pla- 
The vari-' nets, from Weſt to Eaſt; fome from 
% Kc. Eaſt to Weſt; others from North to 
of Comets. South, and others laſtly from South 
to North. And their 07%, as to 
Greatneſs, Situation, and Inclination, 
as well in Reſpect to one another, as 
to the Orbits of the Planets, are vari- 

„„ TITS HS 
_ © Laftly, A Comet does viſibly con- 
ed fiſt of two Parts, one called the Head, 
eunſiſt ef the other called the Tail. The Head 
two Parts, ig the Solid Body of the Comet, and 
and Tail. 18 Opacous, as appears from the Sha- 
dow it caſts. The Tail is conceived 
by the Learned to be no other than a 
thin Vapour arifing from the Head 
1 by Heat. Namely, whilſt the Comet | 
zs deſcending to its Peribelium, thoſe 
Vapours which had afore ſettled on 
| it, when it was in the Regions re- 
moteſt from the Sun, being now rare - 
fied by the Heat of the Sun do 
aſcend, 7, e. fly off that Way which 
s from the Sun. Hence it comes to 
paſs, that the Tail of a Comet grows 
greater and greater, as the Comet 
approaches nearer and nearer to its 
Perihelium; and on the other hand, 
the Tail grows leſs and leſs, as the 


1 


of Comets. 
Comet goes further and further from 


the Sun; and conſequently the Tail 
is greateſt and moſt th 


ining, preſently 
after the Comet has been molt heated 
in its Perihelium. And thus it has 
been ſhewn, how the more remark- 
able Ppænomena of the Celeſtial Bo- 
dies may be ſolved or explained ac- 
cording to the Copernican Hypotheſis. 
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CHAP. IX. 


A Deſcription 5 1 the Celeſtial 
(and als Ti 2 Globe.) 


. N the foregoing Chapters, the Ce- 
The Cele- leſtial Phenomena have been treat- 


py ow ed of, as conſidered in themſelves. I 


are repre- proceed now to treat of them, as 
ſentef ? they are repreſented by artificial 
artificial : 

Machines, Iuflruments and Machines, among 


zhe chief Which the chief is the Sphere or 


whereof is 
the Globe Globe. 


e Sphere. The Word Spbere we borrow from 


2. the Greek Language, as we do the 
The import Word Globe from the Latin; each 
of the > Ws : | | 
Words, Word, in its reſpective Language, 
—— * anſwering one to the other, and de- 
| "noting a round Body, that is, accor- 

ding to the Mathematical Definition 
thereof, a Body from whoſe inmoſt 
Point, called its Center, all right 
Lines drawn to its Surface are equal 
one to the other. But the Word 

| Sphere is now a- days commonly uſed 
to denote -a Machine ſomewhat diffe- 
rent from a Globe, and more pe- 

| culiarly 


la 


Of He Celia Globe, &. 97 
culiarly ſtiled an Armillary Spbere; 
foraſmuch as it does not confift of a. 
round continued Surface, but only of 

| ſome Circles duly placed together, 
| | and fancied' to reſembſe Armille, i. e. 
| Bracelets. 5 i » 


/ 


The Sphete and Globe are made to 3. 


repreſent principally ſuch Phænomena, * e {1 
as ariſe from the Diurnal Motion. aA. 
* Whence that Part of Aſtronamy, Which fronmy, 
| || freats of the dinrnal Motion, is fre- and 
8 quently ſtiled (*) Spherical eAſtronomy, led. 
or the Doctrine of the Sphere. In like . 
g manner, tlie other Part of Aſlronomy, ; 

r which treats of the annual and pro- = 

per Motion, is ſtiled Theorical Aſtro- 1 


n gang, from tlie Schemes or (as it is 

e | faid) little Paper Machines, formerly 
h made to illuſtrate the (+) Theory of 

e, || the faid proper Motion, and thence 

e- called Theoriz. e e 

1. There are Spheres made agreeable 4s 

Mn || to the Copernican Hypotheſis, and The com. 


| Y ; - 74 : mon Celets 
[ft others made agreeable to the vulgar mien. | 
— « 01!k;k fi g 
men HOLE n Aſironomy. 
ed (This makes the firſt Part in common Aſtrono- 0 


mical Treatiſes, and Theorical Aſtronomy the ſecond 8 * 
fe- Pair. * n i 
tr is originally a Greet Word, denoting Speen - 5 5 
5 | lation or Contemplation, | 8 i [ 
7 y 99 | H 5 | Or | a , 
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or Ptolemaick. Hypotheſis. But the 
former Sort being very coſtly, and 
the latter Sort being not of ſo general 
Uſe (even in their own Way, or ac- 
cording to the Ptolemaick. Hypotheſis) 
as the Artificial Celeſtial Globe, hence 
this is moſt commonly made uſe of to 
illuuſtrate to young Students the Cele- 
fſtial Phænamena. And when they have 
been once ſet right as to the true Sy- 
tem of the World, and the true 
ving had the Copernican Hypotheſis 
. Explained to them; then it is allow- 
able for them to make Uſe of the 
common Celeſtial Globe, though it 
repreſents. the Celeſtial. Phænome na, 
not according to their real Mature, 
but only according to their Appea- 
rances: Foraſmuch as it is convenient, 
not to ſay neceſſary, in common Diſ- 
courſe to talk of the celeſtial Phæno- 
mena according to the common No- 
tions of them, 7. e. according to their 
Appearance to our Senſes, from which 
the Vulgar derive their Notions. _- 
5 On theſe Conſiderations, having in 
On Accu the eight foregoing Chapters of this 
of ſuch it's _ SO. 12 | 
wUſefulneſs, Treatiſe explained the real Nature 
the Cele- and Cauſes of the Celeftial Pexnome- 


aa 
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ſenſible and the rational Hori gan. 


na, I ſhall in the remaining Part af i 6/ob# 
s Treatiſe ſhew, how the ſaid e of 

Phanomens :are'! repreſented by tlie and and 

Celeſtial Globe, as -40 their Appea- e. 

rance to our Senſe. And therefore: 1 

ſhall; firſt (in this Chapter) deſcribe 


the artificial Celeſtial Globe; and then 
Lin the following Chapter) ſhew the 


Uſe. thereof. %% 9361150 211 10 
Among the ſeveral Circles belongs 56: 


ing to the celeſtial Globs; I ſhall -bes 9f the Ho: | 


gin with the Hortzbagoforaſttuch» as 2% Cel 


the artificial Horigen is the outermoſt al Globe; 
Circle of the artificial Globe, and 


that which encloſes and upholds all 


the reſt of the ſaid Globe. 1 211 40 


ſhort that the Horison is ſo called, The Hori- 
as being tliat Circle Which boutids %, de. 


fold, Seu. 


the Sight. To which it is further to ble 474 
be added here, that the Horizon is Rational. 
diſtinguiſhed by Ai ronomers into the 


For 4 right and clear Apprehenſion 8, 


of the fenſible Horizon; it muſt be Gals The aſi- 


led to Mind, that the Sight, if not hin- Pe Bog, 
dered, extends it ſelf equally every Way. and u fi 

e et c 1 l Doe 38 of) ee 
—— — . — E 


(D Chap. 2. Se#. 2. , a mii 
& Hence 


oy 
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oo 8 (+) it comes to paſs, that, when 
we ftand upon the Surface of the 


0 ha Earth, aud the Eye has a free View 
all round, ſo much of the Heavens 


' as is ſeen, appears to us under the 


Figure of a concave Spherical Surface, 
reaching to the Surface of the Earth. 
The ſeeming Interſection or Meeting 
of the Surface of the Earth with the 
fore · mentioned concave ſpherical Sur. 


©» face of the Heavens, being continued 

every Way round the E 4 repreſents 

24 Circle, which is call Oy a Greek 
Word) the Horizon, becau 


it bounds 
the Sight, and divides the ſeen Part 
of-the Heavens from the unſeen; and 
ir is particularly ſtiled the ſenſible Ho- 
rigon, becauſe it does thus actually 
fall under our Senſe of Vata, when 
the Eye has a (*) free View. 
The rational Horizon is fo called, 


The I bitaule it falls'not under our. Beule 
onal Hori- of Viſion, but is only to be conceived 


zon, what, 
and why ſo 


cal m_— 


by our Reaſon: For hereby is deno- 
ted that Horizon, which would bound 


8 we Sight ſuppoſing the err Wee, 


* 1 1 


—_— — 


17 See this iuſtrared Fig. x. of my Opiicks 
Vence it is obſervable, that every Horizon that 
actually bounds che Sight is not properly? we ſenſible 
rl 


d, 


of the Cileſtial Cdebe E E 681 


ed, and one Half of it removed, and 
the Spectator placed on the Center of 
the Earth. What has been ſaid f 
each Horizon, is illuſtrated Fig. 28, 
where the reater Circle denotes the 
Heavens, the little Circle, the Earth, 
the Line drown through P, the ſenſible 
Horizon, the other Line the Rational. 
Whence it is alfo evident, that the 
ſenſible Horizon, and its reſpective 
rational Horizon, are always parallel 
one to the other, and that their mu- 
tual ' Diſtance is the Semi-diameter 
of the Earth. —_ 

Now the whole Earth being but u 10. 


a Point in reſpect of that vaſtly Di- 7%* Earth 


ſtant Sphere, Wherein the fixed Stars e 


ſeem to be all placed; hence the Di- rehe# of 
ſtance between the rational and ſen- - 1 
ſible Horizon, being no more than the Sars, 


Semi- diameter of the Earth, makes 


no ſenſible or conſiderable Difference 


as to the Phenomena of the Un 
Stars. ie 
But the Diſtance 3 the rati- 11 
onal and ſenſible Horizon, bears a con- of 4, pa- 


ſiderable Proportion to the Diſtance rallax of 
of the | qther celeſtial Lights from vs oy” 


the * th, ANG. i e le, 


f 


g w 


a.. conſiderable 7: Snook 885 to . 
ay Places of theſe Other celeſtial 
Lights, . which are between the Earth | 
and the fixed Stars. This is alſo 
illuſtrated Fig. 28, where hs outer- 
moſt Semicirele repreſents Half the 
Sphere of the fixed Stars; the other 

two Semi circles repreſent the Halves 
of the Oc bits of any two celeſtial 
12 between the Earth and the 

ved Stars; and the little Circle a- 

haut the common Center of the fore- 
mentioned Semicircles repreſents the 
Earth, The Lines drawn from P 
der (the Place of the Spectator) on the 
4163 59 Surface of the Earth, through the 
42 Oeaters of the Celeſtial Lights ts M 
ee And 8, to the Sphere of the fixed Stars, 
a 90 there — the apparent Places 
22 are fl of the ſaid celeſtial Lights; and the 
; rag Lines-drawn from the Center of 
the Earth, through the Centers of 
M and 8, to the Sphere of the fixed 
Is do there denote (what are HOG 
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\ 69a muſt be remembred 'what is ſaid, his 
z OO 4 150 See. 15. viz. Th t that Point or Part of che Sphere 
f the fixed "Stars, rween which and the Spectator 
13 \ any other of the Celeſtial Lights appears to be, is 
count nie Place of as ag Celeſtial _ 
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Of ile Geleſtial Globe, &c. 103 


led) the true Places of M and 8. 


Horizon, foraſmuch as that is eſteemed 


by Aſtronomers, the true Place of | a 40 ad 
Phenomenon, (where it would be ſ62n 
to a Spectator placed on the Center 


of the Earth, f. e. where) it is with 
Reſpect to the rational Horixon. 
Thus T is the true Place of M and 


8, A the apparent Place of each, The 
Difference between the true and ap- 


parent Place (which are always in 


the ſame vertical Circle) of any cele- 
ſtial Light or Phenomenon, is called 


its () Paraliax. Fee de. 


- * 
£ 
* » 4 $ 


_— —_— - 1 * 


£ a 


. - 
= 


) Ic is a Greek Word fignifying 4 Vatiatiwn ot 


Difference. It —_ too long a Digreſſion to in- 


ſert into the Body of this Chapter an Explicatiou of 
the Parallax, and on the other hand tlie Parallax. 
ſeeming a Particular too material to be only mention- 


ed, 1 judged it beſt to adjoin here by way of Note, 


what, ſeems requiſice to be faid of ir. The Parallax 
then may be conſidered, either with Reipect to diffe. 
rent celeſtial Lights, or the ſame. In the former Re. 


lpect, the Parallax is greater or leſſet, as the Celeſtial 


Lights are lefs or more diſtant from che Earth. Thus 
Fig. 28, the Parallax T A ot M, is greater than the 
Parallax T A of S. And hence the Moon has the 
greateſt Parallax, as being neareſt of all the Celeſtial 
Se © OPM? | H 4 | Lights 


Whence may be learned, the Reaſon - 4 oy. 
of thus taking Notice of the Rational © © 
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x94 Of the Celeftial Globe, c. 
'T Having ſhewn the Difference be- 
Fhe Hori» tween the ſenſible and rational Hori. 


Fase. on, and withal taken Notice, that it 


o 


preſents is the rational Horizon, which is prin- 
principally cipally regarded by eA/ironomers, it is 


the rat ion- 


at Hori. next to be obſerved, that accordingly 
4 Hori- r ; f l 
z0n- It is the rational Horixon, which is 


; 


pPirincipally 


* 4 x 
— — — — — — 
a. 1 3 * * A * * 5 7 


Lights to the Earth. In reſpect of the ſame Cele» 
ſtia] Light, irs greateſt Parallax is at the Horixon; 
and as the Celeſtial Light aſcends higher and higher 
above the Horizon, ſo its Parallax continually. de- 
ereaſe:, till ir quite ceafes in the Zenith or Vertical 
Point. For there the two Lines which mark out the 
apparent and true place, do fall in together, as is 
evident from Fig. 28. What more ſeems requiſſte to 
E bſerved, is that the Angle made by the 
ering of the two Lines juſt mentioned in the Center 
of the Celeſtial Light, is called the Parallactical An- 
gle, or the Angle of the Parallax, and by it the Pa. 
rallax is meaſured; as alſo that the apparent Place is 
always lower or nearer to the Horizon, than the true 
Place. Whence the Parallax has a quite contrary 
Effect to Refra#jon.; foraſmuch as this cauſes a Phe- 
nomenon to appear bigher, or more above the Horizon 
than really it is. Thus in Fig 29, let T denote the 
Earth, ſurrounded with the Atmoſphere A E D; 5 
ſome Star, and O che Spectator on the Surface of the 
Earth. Were there no Atmoſphere, or were it of an 
equal Thickneſs with the Ather, the Rays of Light 
would come directly or in a right Line from 8 to O. 
Bur the Raye, when they have paſſed through the 
Ather S Q. entring at A inte the Atmoſphere, which 
is phicker than the Atber, hereby is refracted (i. e. 
as it were broken) and bent towards the right Line 
QP, whith is perpendicular to the Surface of che At- 
122 ; + 5 * ; - 12 2 | N | moſphere 
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Of the Celeſtial Globe, &'c. 
principally | repreſented by the artif- 


3 3 
I C ' . 
L 
4 8 « 


% 


cial Horizon Of the Globe; which 


therefore is (or at leaſt ought to be) 


ſo placed, as to divide the Globe it 


ſelf exactly into twa Hemiſpheres or 
equal Parts, But here IT 18 to be re- 


1 1 


— 9 1 * — n 


moſphere at A. And becauſe it is likely, that the 


Atmoſphere it ſelf is not all along, from the ther to 


the Earth, of an equal Thickneſs, bur is thicker, as 
it is nearer to the Earth ; hence a Ray coming from 
the Star $ will be refracted, not only at A, but alſo 


at other Points within the Atmoſphere, (as at B, C, 25 


Oc.) and at each of theſe Points will be refracted 
the ſame Way, wiz,” toward T. But of the Ray 
AB Co, it is only che laſt. Part CO, which affects 
the Eye; and therefore the Eye ſees the Star at 5. 
and conſequently much higher, or much more above 


the Horizon O H, than really it is. But Refraction (as | 


well as Parallax) is greater, when the Phenomenon is 
nearer fo the Horizon ; and as the Phænomenon aſcends 


higher, ir continnally decreaſes, : and quite ceaſes in 


the Zenith. To Refraction it is attributed, char the 
Sun and Moon appear of an Oval Figure near the Hori- 
20n, For the upper Rim of the Sun and Moon ap- 
pearing a little higher, and the lower Rim a great 
deal higher than it really is, hence this will ſeem to 
be nearer to that than it really is; and ſo the erect 
or vertical Diameter of either Luminary will ſeem 
contracted, while the tranverſe or horizontal under- 
oes no ſuch Contraction, foraſmuch as its Extremi- 
ries are alike elevated by Reſraction. Tis alſo to the 
Refraction of the Sun's Rays to the Armoſphere, that 
the. Crepuſculum or Twilight is owing; for otherwiſe, 
as ſoon. as the Sun is ſer, it would be preſently quite 
Dark. By Refraction alſo the Sun and Moon appear 
above the Horizon, when their Bodigs are-ſomewhar 
under the Horizon, n 
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Of the-Cileſtial Globe, Q b. 
marked, that although the whole 


broad wooden Circle, which encom- 


+ 


Of Almi. 
cantars, 


aſſes! the Reſt of the Globe, may 
ſometimes be called the Horizon of 
the Globe, yet properly and ſtrictly 
it is only the inner Rim or Edge of 
the upper Surface of the ſaid broad 


wooden Circle, that is the Horizox of 


the Globe, - and ( repreſents the 
true Horizon, Whether Rational or 
Senſible. : Tail BY TR | ; 2 | 

For the "Meaſuring of the Altitude 
or Depreſſion, of any Phezomenen, 


the Zen th (i. e. its Diſtance above or below 


end Na- 
dir. 


the Horizon,) they are conceived 


Circles to run parellel to the Horizon 


through every Foint of the Globe; 
which (as is illuſtrated Fig. 30, grow 


leſs and leſs on each Side of the. Ho. 
rixon, as they are more remote from 


it, and at length End in two Points. 


N (*) The Horizon (as is above obſerved) is chat Cit · 


a - + 


3 


cle, 7. e. that circular Line, wherein the Surface of 


the Heavens and the Surface of the Earth interſect, 


or are conceived to interſect, one the other. But a 


circular Line has only a circular Length, no Bread th, 
Ror Thickneſs. And therefore it is properly che in-“ 
ner Edge of the upper Surface of the broad wooden 
Circle, which is the artificial Hor xen of the Globe. 
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of the Culſtial Globe, cb 10) 5 


Ps the Vertex, or Head of the Spe- 
Tator, is therefore called the vertical 
Point, or by a ſingle Arabic Word, 
the Zen! nith. The other Point, which 
is diametrically oppoſite to the for- 
mer, is called by an Arabick Word, 
the Nadir. The Zenith. is repreſent- 
ed Fig. 30, by. the Point Z, the Na. 
dir by the Point N. The fore - men · 
tioned parallel Circles between the 
Horizon and the Zenith on Nadir, are 
called from their Uſe, Ciroles or P. 
rallels of Altitude, and by an Arabick 4 37 | 
Word, Almicanters. . 
For denoting What Point of the 14. 
Horizon any Phenomenon is in, or is Of 2 
at leaſt to be referred to, there are vertieal 
conceived alſo Circles croſſing every Circles. 
Point of the Horigon at right Angles, 
and all croſſing one another in the 
Zenith. and Nadir. And from their 
common Interſection being thus in 
e Zenith or vertical Point, they are 

Rilled vertical Circles, or by an Ara. 
dick Word, Asimut bo. T heſe are alſo 
illuſtrated Hg. g. 30. a 8 1 101 | 

Among the Points of the Horizon 15. 
We arè four, Which are called the of ow 
Cardinal (i. e. Principal) Points, and 8 : 
are diffinguilhed by the N ames of the the Hori- 

"© © Eoft z0n. 


16. 
_ Of the 


dian, 


5x69. 


of the Caſta Globe, 2 9. 


Eaſt, "Weſt, North, and South Points, 
The eaſt. and weſt Points of eve 
Horizon are thoſe,' wherein the Sun 
riſes and ſets, When he is in the 
Eguinoctial. The other two are each 
90 | Degrees diſtant from the former, 
one towards the north Pole, and 
thence called the north Point; the 
other toward the ſouth Pole, and 
thence called the ſouth Point. 
"Among the vertical Circles, thoſe 
two are of ſpecial Note, which paſs 


Terfical through the Cardinal Points of the 
and Meri» Horizon, That which paſſes through 


the eaſt and weſt Points is called the 


prime Vertical ; the other which paſſes 
- through the north and ſouth Points 
zs ſtiled the Meridian, | becauſe every 


Day, when the Sun comes to that 
Circle, it is then Meridies or Mid- day 


within that Horizon. When any ce- 


leſtial Light is riſen, it aſcends ſtill 


higher and higher, till it comes to the 


Meridian; and as ſoon as it has 


croſſed that, it begins to deſcend 
lower and lower. Hence, when it iS 
at the Meridian, it is ſaid to culmi. 
nate, (i. e. to be at its Culmen or 


T e for that Day, ) oy ſuch 
its 


„ _w wr 


E ee dn ha ih edt nl 


18 


reach from the Zemth to the Horizon, 


the dalia Globe, G. c. 109 


its greateſt Height is therefore called 


its meridias Altitude.” 
As the Horizon divides the World 


into an upper and lower (or viſible re upper 


and inviſible) Hemiſphere ; ſo the — * 


Meridian divides the World into an and weſt- 


eaſtern and weſtern Hemiſphere; the ern Hemi⸗ 


former being ſo called, becauſe it is is what. 
that wherein the celeſtial Lights do 
riſe; the other, becauſe it is that 
wherein they ſet. - 20 L 
Though the whole ben Circle, 18. 


which is immediately upheld by the The Neri 


Horizon at its north and ſouth Points, the Globe, 
be frequently called in groſs the Me- bas. 
riatan of the Globe; yet properly and 
ſtrictly ſpeaking, the artificial Meri- 
dian is only the graduated. Edge of 
the ſaid braſs Circle. © 
The Meridian is the only vertical | 
Circle, which is diſtinctly repreſented o/ $6 | 
on the Globe. As for all the reſt; acre: 
they are repreſented in Part by the rude. 
nadrant of Altitude reſpectively ap- 9 
plied to the Body of the Globe, from 
the "Zenith to che Horizon. ' It is a 
long narrow Strip of Braſs, made 
thin, that it might be pliant to the 
Body of the Globe; and made to 
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Of the 


Axis, and 


Poles of 


44% 0 the casi an & F. 
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ſo much of it as is contained betwe 
the Zenith and Horizon, being divided 
into 90 Degrees, as. being N90 ual 
+0 the. fourth, Part, of the  Circuraſs 
rence of the Globe; whence it takes 
the Name of the Quadrant, being pe- 


3 ſtiled the Quadrant of Altitude, 


om its Uſe in taking the Altitude of 
any. fag 55 of the Globe. And as the 
Strip of Braſs ſo called does by its 
Length from the Zenith to the Horizon, 
repreſent; the fourth, Part of a vertical 
.. Circle; ſo being rightly faſtned on Top 
at the; Zenith, wh then. moved round 
the Body — the Globe, by ſuch its Mo- 


tion, t the ſeveral Points thereof will 


repreſent the ſeveral Almicantars be- 
tween the Zenith and Horixon. 


Within the braſs Circle called | the 


Meridian of the Globe, hangs the 
Body of the Globe, being upheld by 


ö the World, two Iron (as it were) Pins faſtened to 


l 
Globe. 


the Meridian, the Body of the Globe 
being made to turn round upon theſe 


two Pins, which therefore repreſent 


the to Poles of the Equator, or (as 
SHE: are FTIR uch 86 te. 05 


(5 c are ſo called! Vecaule all the World, bur 
the Kant ems to turn round upon them. 


World : 


* 


r tt Lo a 


— , . ⁰· Stat Ns 


e* © 


: 
- 


the Center of the Globe, an 


each Pole of the Equator, as che To- WET 


0 the Gilefoial FRY G. ö 


World ; that by the little Bear on the ' 


Surface of the Glob repreſenting 
the Arctick or north 0 and t 
other, the Antarctick or out! Pole. 
The Piece of Iron paſing 5 rough 
of which 
the two Iron Pins afore- mentioned * 


are the Extremities, repreſents the * 


Aris of the World. 


fil ICH? 7 


From what has been above =p PIO 
it is obvious, % E. 


(Chap. III. Sect. 
that the. Eguator 5 the. 'Caleftinl 99%, 
Globe. is the. great. Cirele, ;drawn; on two Tro- 
the Surface of the Globe. in the very Pickard - 
Middle berwpen _ dae deltec of the 
mentioned; as alſo, great felt 
Circle, wht” croſſes 1055 ay tha 
ſaid Eguatar, is the Ecliptz 4 the 
Globe; and that the TD lefſer..Cir- 


cles, which the ſaid Ecliptick touches 


at ĩts greateſt Declination (northward, 


or ſouthward) from the Equator, are 
the two. Trepicks of the Globe; that 
on the north Side of the Equatar, the 
Trafick of. Cancer; that on the. ſouth _ 
Side, the. Tropick of Capricorn, laſtly, : ;\. 
that the two leſſer Circles drawn a 
the Surface of. the Globe at the fame 
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$44 of die chi Globe, — 


Picks are from the Equator it ſelf, are 


the polar Cireles of the Globe; "that 
about the Arctick or north Pole; the 
eArctick Circle; that about the Antar- 


Qick or fourh Pole, | the Antarc ik 

22 la ref the E 
_ 22+ In reference to the Tuator it is 
The E993” here to be added, that whereas i it has 
biſeted been afore in this Chapter, Sect. 15, 


* the Ho- | ' obſerved, that the eaft and weſt 


tor always 


be is in the Equator; + 
alſo it is then equal Day and Night 
All over the World; it hence follows, 
that the artificial Equator. in any due 
Foſition of the Globe, muſt cat the 
Horizon exactly in its eaſt and weſt 
Points; and there cut it ſo, as to be 
equally divided by 
two Parts, one Half being above the 
| Horizon, the other below. And by 
theſe Particulars it may. be further 


proved, whether a Globe is truly made. 


22. The Poſition of the Eguator to the 
The Poſiti- Horizon, is in general three-fold. For 
on of a the Eguator cũts the Horizon, either 
Me Ho- at right Angles, or at ' oblique An- 
rizon ples, or elſe 1 it is Parallel to the Ho. 
three-fold rigon. r : 047.7 

| Such 


Points df any Horizon are tlioſe, 
where the Sun riſes and ſets when 
and whereas 


the Horizon into 
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Such as live under the celeſtial ſor 24. 
which is the ſame, upon the ter- f a right 
reſtrial) Equator, their Horizon is dere 
croſſed by the Equator, and conſe- 


' quently by all its Parellels at right 


Angles; and hence theſe are ſaid to 


live in a right Sphere. The Property 


of which Sphere is this, that it is 

therein equal Day and Night through 

the whole Year. For the Equator 

and all its Parallels being biſected by 

the Horizon in a right Sphere, (as 

may be ſhewn by putting the mecha- 

nical Globe into ſuch a Poſition, v2, 

ſo as that the Equator of the Globe 

may move round under the Zezith,) 

and the Sun's diurnal Motion being 

always either in. the Equator, or one 

of its Parallels; hence it follows, - that 

the Sun (moving all the 24 Hours 

alike). muſt e make as long a 

Stay above, as below the Horizon, 

ia a right Sphere; and conſequently, 

that it muſt be there equal Day and 

Night - through the whole Year. 
Such as live on either Side the 25. 

Equator, between it and its Poles, of an ob- 

their Horigous do crols the Equator, "que 


0 . 
and conſequently its Parellels, at An- obere. 
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gles leſs or more oblique, according 


as they live leſs or more diſtant from 
the Equator. Hence theſe- are ſaid 
to live in an oblique Sphere, and their 


_ Horizons, though they all biſect or 
equally divide the Equator it ſelf, yet 


do all leſs or more wnequally divide 


its Parallels, according as the Pa- 


rallels themſelves, and the Places to 


which the Horizons reſpectively be- 


long, are- leſs or more diſtant from 


the Equator. Wherefore, the diurnal 
Motion of the Sun, when it is not in 
the Equator, being in ſome one of 
its Parellels thus leſs or more une-- 
qually divided by the reſpective Ho- 
ri gons, it thence comes to paſs, that 
the Day and Night are leſs or more 
unequal at the ſame time of the Tear 
(excepting the two Equinoxes) in dif- 


ferent Places, according as the faid 


Places are leſs or more diſtant from 
the Equator, and alſo that the Day 
and Night are leſs or more unequal 
at different Times of the Tear in the 
fame Place, according as the Sun is 
leſs or more Diſtant from the Equator. 


All which is evidently to be ſhewn 


upon the Globe. 
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Laſtly, Under the very Poles of 26. 
the Equator, or of the World, the of pa- 
Horizon and Equator run parallel one — 
to the other, which Poſition is there- 


fore called a parallel Sphere. The 


property of this Sphere is, that there- 

in it is Day for Half the Year toge- 

ther, and Night for the other Half. 

For the Equator and Horizon being 

here Parallel, as long as the Sun ſtays 

on the ſame Side of the Equator, fo 

long muſt it ſtay above the Horizon 

of that Pole, and conſequently, ſo- 

long together 1s it Day at the re- 

ſpective Pole, and Night at the op- 

polite Pole. This is alſo evidently 

ſhewn upon the Globe, being placed 

ſo, as that its Equator and. Horizon 

become parallel one to the other. i 
It remains to obſerve in reference 27. 

to the Equator, that a Revolution ff H= 

thereof is the Meaſure of a (I the Tua. 

Nuchthemeron, or the Space of 24 % the 

Hours. Accordingly, whilſt any | ON 

Point of the artificial Equator e 

; | Or of 24 

Hours. 


* 


— 
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(1]) Ir is a Creek Word ſignifying the Space of one 

Day and Night taken together. : | 
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from the artificial Meridian round to 
the ſame Side ot the ſaid Meridian 
again; the Index, which is faſtned 
to the north Pole of the Globe, will 
move quite round the Four, circle 
faſtened upon the Meridian about the 
ſaid Pole. And by comparing the 
Motion of the Equator with that of 
the Hour-Index, it will ſenſibly ap- 
pear, (if the Globe be made true) 
that as the whole Circumference of 
the Heavens, divided into 360 Parts, 
called Degrees, paſs under the Meri- 
dian of any Place in a Nuchthemeron 
or 24 Hours; ſo 15 Degrees of the 
Circumference of the Heavens paſs 
under the ſame Meridian every Hour. 
For according to the Rule of Propor- 
tion, as 24 Hours, are to 360 Degrees, 
ſo 1 Hour, is to 15 Degrees. 
28. Proceed we next to obſerve in re- 
The Zodi- ference to the Zodiack or Felipticł, 
ack, wi that, the Reaſon, which induced the 
fv were Old Afſronomers to divide it into 
Signs, ard twelve Signs, is thought to be (*) prin. 


e ich Sign 
into thirty + 


Degrees. pg | | | —ͤä 
= OD, ER) 

( Some conceive the Reaſon to have been, becauſe 
the Number Twelve has many aliquot Parts. 
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cipally this; viz. becauſe the Moon 
goes twelve Times round the Zodiack, 
whilſt the Sun goes once. And for 
the like Reaſon it ſeems to be, that, 
whereas one Revolution of the Sun 
round the Zodiack, is called the Solar 
Year, there are reckoned twelve Re- 
volutions of the Moon round the 
Zodiac to make up the Lunar Year. 
Lafily, The Reaſon why each Sign of 


the Zodiac Was diſtinguiſhed into 


thirty Degrees, ſeems to be this, be- 
cauſe the Moon always overtakes the 


Sun in () about thirty Days after 
ſhe has left him. 


And becauſe the Sun graditur, i. e. 29, 


goes, in a Day and Night or 24 Degrees, 


Hour's Space, near upon one of theſe r 
thirty Parts of a Sign; hence the ſaid © 
Parts are thought to be ſtiled by the 
Latins, Gradus, and lo by us, Degrees. 
And: frond the Circle of the Zodiac, 

or more particularly of the Ecliptick, 
came this Name to be transferred to 

the like Diviſions of all, not only 
aſtronomical, but allo other mathe- 


matical Circles. 


(c See Chap. 4. Sell. z. 


3 Agr eaebly 
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30. Agreeably to the 12 Signs of the 
3 
How to Eclpeick, the Solar Year is alſo divi- 
25 be ded into twelve Months, called Solar 
what Sign Montks; each being the Space where- 
_ anſwers 19 in the Sun goes through a Sign, and 


each Ca- | 
kendar ſo containing almoſt 30+ Days. How 


| Mouche theſe Solar Months ſtrictly ſo cal- 

led, - anſwer to the common Calendar 

Months, .or (which amounts to the 

ſame) what Degree of the Etliptick 

the Sun is in each Day of the 12 Ca- 

lendar Months, is to be ſeen on the 

upper Surface of the broad wooden 

Circle of the Globe comminonly called 

its Horizon; for thereon the 12 Signs 

of the Ecliprick, and the 12 Calendar 

Months are ſo placed, both according 

to the Julian and Gregorian Account, 

as that the Days of theſe may duly 

anſwer to the reſpective Degrees of 
thoſe. | 

31. In reference to the 12 Diviſions of 

The Divi. the Ecliptick on the Surface of the 

ede“ Body of the Globe, it is to be obſer- 

* Eclip- ved, that neither the Conſtellations 

vi are to themſelves, nor their Names, but 

7 their Characters new, which Divi- 

Conftella- ſion of the Escliptick is eſteemed re- 


- weigh wor to n to each Sign, or 


feen. | a gocs 
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goes under the Name of each Sign. ſelves, bus 
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80 . by their 
Thus the Character / is placed at Chara. 


the Beginning of that Diviſion, which ders. 
is eſteemed to belong to Aries; and 
the ſaid Diviſion of 30 Degrees be- 
tween y and 8, is that which is de- 
noted by the Sign of Aries ; whereas 

the Conſtellation ſo called, is now, 
great or moſt Part of it, out of that 
Diviſion; and the Word Aries is 


affixd to the ſaid Conſtellation al- 


moſt at the End of the ſaid Diviſion. 

So the Diviſion between x and , is 
that which is denoted by the Sign of 
Gemini, though the Conſtellation fo 
called, is almoſt wheat, out of that 
Diviſion, and conſequently, the Word 
Gemini affixed to the Conſtellation, 

The Reaſon hereof is this. The 32, 


Conſtellations themſelves (|) conti- 4nd the 


Reaſon 


nually (though very ſlowly) changing thereof. 


their Situation in the Zodiac or E- 
cliptick, in Conformity thereto, con- 
tinually to change the Names of the 
ſeveral Diviſions, would create great 


* 


— tu 


2 


(|) To what this Change of Situation is owing 
really, is obſerved, Chap. 7. Se. 35. 
| | — 4 Con fuſion 


* p ; j 
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Confuſion in Aſtronomy; foraſmuch 

as it would make it an intricate Mat- 

ter rightly to diſtinguiſh what Parts 

of the Zodiack belonged to the ſeve- 
ral Signs in different Ages of the 
World. Wherefore to avoid ſuch 
Confuſion, it has been with great 
Prudence judged Expedient, not to 

make any Change as to the Names of 

the Diviſions, though the Conſtella- 

tions themſelves do in Proceſs of 

Time change their Places; but al- 
ways to look on that which is eſteem- 

ed the, firſt Diviſion of the Zodiack as 
belonging to Aries, at leaſt to let it 

go always: under the Name of Aries, 

(and ſo of the reſt) though that Con- 
ſtellation it ſelf (and ſo of - the. reſt) 

have now ſo changed their Situation, 

as to be moſtly, or in great Part out 

of the reſpective Diviſion ; , and will 

in Proceſs of Time be removed far- 

:- ther and _tanther\-from 1h... 
33. . Beſides the Circles hitherto menti- 
of the oned, there are uſually drawn on the 
twelve Surface of the celeſtial Globe, twelve 

ther Cir- a Ea. = 

cles of the other Circles; fix whereof croſs per- 
Globe, viz. pendicularly the Ecliptick between its 
Signs, rhe other ſix croſs perpendicu- 
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larly the Equator at every like (viz. 

30 Degrees) Diſtance, beginning to 
reckon from the firſt of Aries. | 
The fix former are called Circles of 34+ 
Latitude, becauſe. that Arch of ſuch a CNN. 
Circle, which is intercepted between Latitude. 
any Phenomenon. or Point of the Hea:- 
vens and the, Ecliptick, is the Mea- 
ſure of the ſaid Phanomenon's or Point's 
Latitude, i. e. Diſtance from the Ec- 

lintick northward. or ſouthward. For 

the Ecliptick being. the Circle in the 
Heavens of principal Regard, there- 
fore, by it the Heavens are diſtin- 
guiſhed into, two Hemiſpheres, one 


| northern, the other ſoutherrn. 

| By the ſame Circles is alſo meaſu- 35+ 

| red the Longitude of any Phenomenon * l 
„ or Point in the Heavens. For by the cles of 

, Help of theſe. Circles, any Phænome- Lens itude. 
von in the Heavens is referred to the 


Ecliptick, the ſaid Phenomenon being 
underſtood to be in that Point of the 
Ecliptick, which is interſected by ſuch 
a Circle paſling through the ſaid Phe- 
nomenon ;, and the Arch of the Eclip- 
tick between the firſt of Aries and 
the ſaid Point of Interſection, is the 
Meaſure of the ſaid Phenomenon's 

F Longitude, 


of ne Cileſtial Globe, Ee. 
Longitude, -or Diftance from the firſt 


of Aries reckoned. RT. to the 
Series of the Signs. 


| 136. By the fix ane Circles, any Phe- 


cel nomenon or Point in the Heavens 18 
Declinati- referred in like Manner to the  Equa- 
on; among kor; and they are called Circles of 


| which are 


1 Declination, becauſe that Arch of 
Colures. ſuch a Circle, which is intercepted 
between the "ſaid Phenomenon and 
Equator, is the Meaſure of its Decli- 
nation, f. e. of its Diſtance from the 


Equazor, - northward or ſouthward, 


Among theſe Circles, the two of chief 
Note Ts the two (*) Colures; one 
whereof croſſes the two Equinodial 
Points, and is therefore called the 
Eguinoctial Colure; the other croſſes 


the two Sol ſtitial points, and is there- 


| fore called the Sol/titial 'Coture. = 
37. And thus we have deſcribed the 


The princi- ſeveral Circles, and more remarkable 


pl Cireles Points of the celeſtial Globe. It re- 
Globe, uſu- mains to obſerve, that of all the fore- 
ally reckon mentioned Circles, theſe are : uſually 


ed T 
and 72 | | 


1 
n 
2 ” * - _ 


gniſked in- | | . 
zo ſix gtea- (*) The Import and Reaſon of this Name is not 


ter, and well accounted for by any Write nof Aſtronomy, as | 


four leſſer know of, 
_ + reckoned 


* 
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reckoned the ten principal Circles 4 
the Globe, viz. the Horizon, the 
Meridian, the Equator, the Zodiacł 
or Etliptick, the two Colures, the two 
Tropicks, and the two Polar Circles, 
And theſe are diſtinguiſhed into grea- 
ter and leſſer Circles ; the fix former 
being greater Circles, as being con- 
centrical with the Globe it ſelf, and 
ſo dividing, each of them, the Globe 
into two Hemiſpheres or equal Parts; 
the four latter being leſſer Circles, 
as being not concentrical with the 
Globe, and ſo dividing, each of 
them, the Globe into two: N In 
Parts. | 

All the ten Circles laſt minitivqes, 


I 3 Fo 


are uſually drawn on the terreſtrial Of the ter 
Globe; as alſo Circles croſſing per- reſtrial 


pendicularly the ' Equator at every tenꝰ 


Degrees, and other Circles running 
parallel to the Equator at every ten 
Degrees. The former are called Cir- 
cles of Longitude, the latter Circles 


or Parallels of Latitude; foraſmuch 
as thoſe ſerve to ſhew the Longitude 
of Places, (i. e. their Diſtance from 
ſome one of the ſaid Circles taken at 


3 and commonly called the 


firſt 


Globe. 
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Longitudes being alſo. Meridiane ;) 
theſe ſerving to ſhew the Latitude of 
Places, or their Diſtance from the 
Equator. Beſides theſe Circles fore- 
mentioned, there are alſo uſually 
drawn on the Surface of the terre- 
ſtrial Globe, Rumbe, i. e. Circles 
croſſing one anotber in ſome certain 
Points of the Globe, where there is a 
Vacancy, and — the ſeve- 
ral Winds, or 32 Points of the Com- 
paſs, ſet down alſo on the outward 
- Rim-of- the Horizon, both of the ce · 
| leſtial . and terreſtrial Globe. But 
os the main Difference between theſe 
i two Globes, is this, that on the Sur- 
= dee the- celeſtial Globe are 'deſcri- 

| [ bed the Conſtellations, and other fix- 
ed Stars in their due Situation; on 

the Surface of the Terreſtrial Globe 

are deſcribed the ſeveral Parts of the 
Earth and Sea in their due Situation. 

bs 8 Proceed we now to the Uſe of the 
vation con- celeſtial Globe, or to ſhew how the 
—— the diurnal Phenomena of the celeſtial 
between Lights are repreſented thereby. For 
the natural the clearer Apprehenſion whereof it 
| Payee ſeems requiſite to obſerve, that there 
N 


firſt Meridian, all theſe Circles of 
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is this Difference in general between rances of 


the natural Appearances of ' the cele- f, 
. , - | . al Lights, 
ſtial Lights, and the artificial Repre- dike ar 
tat! f - - tificial Re- 

ſentation of them by the Globe, vis. NG. 


that the ſaid celeſtial Lights do natu- on of them - 
rally appear to us as in the Concave or Ae, 1 
inner Sur face of the Heavens, where- gebe. 


as they are repreſented upon the Con- 


| ver or outer Surface of the celeſtial _ 

Globe. Wherefore to make the ar- 

- tificial Repreſentation to anſwer more 
exactly to the natural Appearance, 

] either the Spectator muſt be con- 

D ceived to be placed within the cele- 

t ſtial Globe at its Center, and the Bo- 
e dy of the Globe to be tranſparent ä 
'- like the Heavens, and in ſuch a Poſi- / 
i- tion of the Eye, the celeſtial Pheano- / 

c- ena on the Surface of the Globe 

n || will appear to the Eye in a concave 

7x || Surface, as they do naturally; or elſe 
1e i the Spectator is to be conceived as 


placed without the concave or inner 
Surface of the Heavens; and conſe- 
quently as viewing, from ſom:where 
above, the correſpondent convex Sur- 
fice of the Heavens ; and upon ſuch 
a Suppoſition, the celeſtial Phenome- 1 
na would naturally appear to us in a 
convex 
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convex Surface, as they are repre- 
ſented by the Globe. Now we being 
placed upon the Convex, or outer 
Surface o* the Earth, and the ſeveral 


Parts of the Earth and Sea being re- 


preſented likewiſe: on the convex Sur- 
face of the terreſtrial Globe; there- 
fore there is an exact Agreement in 
this Particular between the natural 
Poſition of the ſeveral Parts of the 
Earth and Sea, and their artifi- 
cial Repreſentation by the terreſtrial 
Globe, without the Help of any ſuch 


1 iction, as 8 been afore obſerved 
requiſite, to adjuſt the natural Ap- 
pearance of the celeſtial Phenomena, 


to their artificial Repreſentation by 
the celeſtial Globe. 
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Of the more -ufeful Problems ſol- 


- ved by the Celeſi tal Globe 
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To find the . Place in the 
Ecliptick for any Day given, 
v. g. Oc. 1 9 Old Schl. 


N the Julian Calendar (placed next 
to the Ecliprick) on the Hori on- 

tal wooden Circle of the Globe find 
the Day given, to which adjoins the 
Degree of the Ecliptick, where the 
Sun is that Day. Thus to Of. 13, 
adjoins the firſt Degree of Scorpio, the 
Sun's Place for that Day. 


The Sun's Place being thus found by the Ecljp- 
tick on the Horizon, the ſame Degree of the Ecliptich 
on the Surface of the Globe is to be taken, in order 
to ſolve any of the following Problems. 


> 0 


— 


Fe 


ID —_ WF the Uſe of the be 
=.  PROBLEMIW 
| 4 To find the Sun's Declination at 
any Time groen, v. gr. Oct. 
VC 


H Aving (by Problem 1.) found the 
; Degree of the Ecliptick, where- 
in the Sun is at the Time given, bring 
the ſaid Degree to the graduated” Edge 

of the Meridian of the Globe; the 
Degrees of the ſaid Meridian, inter- 
cepted between the Equator and the 
Sun's Place, ſhews the Sun's Declina. 


C tion. Thus, OF. 13. the Sun is in 
the eleventh Degree of the ſouthern 
.Declination, 3 


| 
As in this, ſo in the following Problems, by ( 
bringing any Point of the Globe to che Meridian, is ; 
underſtood the bringing it to the graduated Edge of the 
Meridian of the Globe, as being that which repreſents 
the true Meridian ] 
In like- manner, the Latitude of a Place is 
found upon the terreſtrial Globe, by bringing the 
Place to the graduated Edge of the Meridian, and 
reckoning the Degrees of the Meridian between the 
Place and the Equator. For as the Diſtance of any 
Point in the Heavens from the Equator is Aſtronomical 
' Declination, ſo the Diſtance of any Point on the aErch 
. from che Equator is Geographical Latit.de. Which is 
4, requiſite to be here known, foraſmuch as although 
the two foregoing Problems reſpect indifferencly all 
Latitudes and Places, the following Problems reſpect 
only particular Places, the Phenomena relating there- 
to varying according to the different Latitude of 
Places. \ n 


Celeſtial Globe 


PROBLEM n. 
To redify the Globe to. any La- 


titude giqen. 


\ A OVE the reſpective Pole (vis. 
the north Pole, if the Latitude 
iven be northern; the ſouth Pole, 
if ſouthern) above the Horizon, till 
there are ſo many Degrees of the Me- 
ridian between the ſaid Pole and the 
Horizon, as anſwer to the Latitude 
given. Thus the north Pole bei 8 
elevated 51 Degrees and an Half, th 


Globe is rectifyed for the Latitude of 


London. 
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Tu. ind what Stars never riſe, 


or never ſet in any Place or 


= ._ Latitude given. 
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— 2. — reer r — 3 "oy 
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EE globe being (by Proview 3.) 
J rectifyed to the Latitude gi 
ven, ſuch Stars as go not under the 
Horizon of the Globe, during its 
whole Revolution, they . never ſet 
in che Latitude given. And ſuch 
Ars as riſe not above the | Horizon 
the Globe, during irs whole Re. 


FEE ; they „never TUE m the 


CW 


atitude given. Thus the little Bear, 

the Dragon, Cepheus, and Caſſiopeia, 

never ſet in the Latitude of London; 

as alſo the great Bear, except the 
lower Part of its right Foot, On the 
other hand, the Peacock, the Indian, 


the Toucan, the Hydrus, the Dorado, 
i the Chamæleon, the ſouthern Triangle, 
= . the eApus, never riſe in the Latitude 

1 of London. e 
PR O- 
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Jo redify the Globe, fo, as tha 


it may be ready duly, to repre+. 


ſent the diurnal: Phenomena, 


0 at any Place, and T wr” Geng | 

e V. gr. 4 London, Oct. 13. 

71 Old Style. N 

8 1 | * ROOT" | 

ch T HE Globe being rectifyed (by 

on 1 Problem 3.) to the Latitude of 

5 the Place given, bring the Sun's Place | 
ne in the Ecliptick for the Day given J 
5 (found by Problem 1.) to the Meri- 

'” din, and make the Hour-Index to 

re 1 int juſt to 12 on the Hour Circle. 


he Globe in ſuch its Poſition will 
actually repreſent the Poſition of the 


„ Heavens, in Reſpect of the Place gi. 


=> ven, at the Noon or 12 a Clock of 
% i the Day given. And conſequently, 
Ide by the due Motion of the Globe, 
may be repreſented the Poſition of 

O- the Heavens, in Reſpect of the Place 
9 K 2 5 given, 


| 
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given, at any other Part of the Day 
wen. | | 

Thus the north Pole being elevated 
51: Degrees, which is the Latitude 
of London, and the firſt pDegree of 
Scorpio (which is the Sun's glace, Of. 
13. Old Style,) being brou ht to the 
Meridian, the Globe will repreſent 
the Poſition of the Heavens in Re- 
ſpect of London, at Noon, Oct. 13. 
Old Style; that is, ſuch Stars as are 
at or near the Meridian or Hari gon 
(&c.) of the Globe, will then be re- 
ſpectively at or near the Horizon 
(Kc. ) of London. And conſequently 
by the due Motion of the Globe, 
may be repreſented the Poſition of 
the Heavens in Reſpect of London, at 
any other Hour of the ſame Day; 
and thereby may be found the Time 
of the Sun's Riſing or Setting, Oc. 
that Day, as is ſhewn in the follow- 
ing Problems. Only it muſt be re- 
membered, that in Order to ſolve 
ſuch Problems, as relate to the Time 
of any ſuch Phænomenon, the Hour- 
Index muſt always be put exactly to 
12 on the. Hour-Circle, before the 
Sun's Place be moved from the Jer 
2 dian; 


— Fl 


' 
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dian; and alſo ſpecial Care muſt be 
taken, that the Hour-Index moves 
duly round with the Body of the 


Globe. 
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PROBLEM VI. 

76 os the Time of the Sun's 

5 jg and Setting, and its 

Amplitude, at any Place or 
b 


1 Globe being (by Problem 5.) 
| duly ordered and prepared, 
turn the Globle, till the Degree of 
the Ecliptick, wherein the Sun is for 
the Day given, comes to the Eaſt Side 
of the Horizon; the Hour-Index will 
then ſhew upon the Hour-Circle the 
Time of the. Sun's Riſing : and the 
Degrees of the Horizon, intercepted 
between the true eaſt Point, and that 
Point of the. Horizon the Sun's Place 
comes to, ſhew its Morning Ampli- 
N 'K3 „ 


* 1 


Of the Uſe ef the 
nds; this being the Diſtance of the 


Point of the > it Where the Sun 
riſes, from the true "eaſt Point of 


the Horizon, In like manner, the 


Degree of the Ecliptick, wherein the 
Sun is, being brought to the weſt 


Side of the Horizon, the Hour-Circle 


will ſhew the Time of the Sun's Set- 
ting; and the Degrees of the Hori- 


Son, intercepted between the true 


wWieſt Point, and that Point of the Ho- 
rigoꝝ which the Sun's Place is brought 
to, ſhew its Evening Amplitude, or 
how far the Sun ſets diſtant from the 
true weſt Point. Where it is to be 
noted, that the Sun ſets ſo long be- 
fore or after ſix in the Evening, as it 
riſes after or before fix in the Morn- 
ing; and in like manner, the Sun 
ſets ſo far diſtant (northward or 
ſouthward, according to the reſpec- 
tive Time of the Year) from the true 
weſt Point, as it riſes from the true 
eaſt Point. 

Thus it will be found: by the Globe, 
chin at London, Oct. 13. the San 
riſes much about 7, and ſets much 
about 5 a Clock; as alſo, that its 
be, is 18 Degrees, the Sun 


Cæleſtial Globe. 
riſing ſo many Degrees to the South 
of the true eaſt Point, and ſetting ſo 
many Degrees ſouth of the wolf 


Point. 

The Time of the Sun“ 8 Setting, be⸗ 
ing doubled, will give the Lets of 
the Day; and the Time of the Sun's 


daß 


Riſing, being doubled, will give the 


Length of the Night. Thus, Oct. 13. 
the Day in the Latitude of London, 


is much about ten Hours long; and 


the Night much about 14 REY! 
g + 5113-09 


PROBLEM VI. 


To „ fd the Time of the un 
Riſmg and Setting by its AL 


cenſional Difterence. 


HA 7 Degree of the 1 uat or, 
which, reckoned from the Be- 


glaning | of eAries, riſes or ſors with 
er 4 the 


F 


— 
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the Sun in a right Sphere, is called 
the Sun's right eAſcenſion. And that 


Degree of the Equator, which, ree- 
koned in like manner, riſes or ſets 
with the Sun in an oblique Sphere, 
is called the Sun's oblique Aſcenſion. 
And the Difference between its right 


and oblique Aſcenſion, is called its 
. aſcenſional Difference, © © © 


«The \oblicde-Altenſon ef the Sun, 


is found (the Globe being firſt recti- 


fyed by Problem 5.) by bringing the 
ae Nie to the Eaſt or Weſt Side of 
the Horizon, and there noting what 
Degree of the Equator comes to the 


ame Side of the Horizon, together 


Wirk the Sun. The right Aſcenſion 


of the Sun, is likewiſe found by (put- 


ring the Globe into a right Sphere, 
an 


d then noting what Degree of the 
Equator comes together with the Sun 
to the ſame Side of the Horizon ; 


or, more 5 and without chang- 
ing the Globe from an oblique into a 


right Sphere, by) noting what De- 
gree of the Equator comes up to the 
Meridian, together with the Sun: 


(dor the Equator always cuts the Me- 


ridian at right Angles, as it does the 


caſtia bb. 


Horizon in a right Sphere; and con- 


* 


ſequently, the ſame Degree of the 


Ejuator, that would come, together 
with the Sun, a Or any Degree | of | the 


£37 


Ecliptick, to the Horizon in a right 


Sphere, will come, together with the 
Sun, to the Meridian in any oblique 
Sphere.) The quantities of the 1 * 
and oblique Aſcenſion being thus 
found, the aſcenſional Difference is 
found by ſubſtra 
the greater. 


, 


Now the right Aſcenſion of tlie 
Sun being that Degree of the Equa- 


tor, which riſes and ſets with the 


ing the leſſer out of 


Sun in a right Sphere, i. e. to ſuch as 


live juſt under the Celeſtial (or upon 
the Terreſtrial) Equator, to whom the 


Sun always riſes at fix, and ſets at 


fix ; hence the aſcenſional Difference 
turned into Time by reckoning one 
Hour for every -15 Degrees, and fo 


proportionably,) {hews how long the 


Sun riſes and ſets afore or after fix, 
according to the Time of the Year. 


JU 


© 
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Thus the Sun's right Aſcenſion, 
Oct. 13. is much about 208; and his 
oblique Aſcenſſon on that Day in 
Reſpect of London, is much about 
223; and conſequently, the aſcenſi- 
onal Difference is 15, Which anſwers 
to one Hour in Time. Wherefore, the 
Time of the Lear conſidered, the 
Sun riſes much about an Hour aſter 
ſix. i. e. much about ſeven; and ſets 
much about an Hour before ſix, i. e. 
much about five; agreeably to what 
was found by Problem 6. 


To find the Sun's Altitude at any 


Place and Time given. 
HE Globe being rectifyed by 
Problem 5th, the Degrees of 

the Meridian reckoned from (the South 

Side of) the Horizon to the Sun's 

Place, give the Sun's Meridian — 

2 + 


/ 


* 


"ING 
® 


oa 4 
ct 


Qt bebe 
tude. Thus, O#. 13. the Meridian 
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Altitude of the Sun at London, will , 


be much about 27 Degrees. 


The Altitude of the Sun is found 


at any other Time of the Da 90 r 
by turning the Globe (recti alſo 


by Problem 5.) till the e Ader 


points to the Time aſſigned; and 


then faſtening the Quadrant of Alti- 


tude on to the Meridian at the Te- 
nith; (i. e. at ſo many Degrees from 
the Equator, as is the Latitude of the 
Place given;) and bringing the faid 
Quadrant ſo faſtened, to the ; Sun's 
Place in the Ecliptick: the Degrees 
intercepted. on the Quadrant between 
the Sun's Place and the Horizoz, ſhew 
the Sun's Altitude at the Time aſſign- 


ed. Thus, Oct. 13. the Sun's A'S 


tude at nine in the Morning, will be 
abour 17 Degrees in Reſpect of the 


Horizon of London. AK the ame 


will be its Altitude at three in the 
Afternoon. For it is to be noted, 
that at Times equally diſtant 0 before 


and after) from 12, the Sun's Alti- 
tude i is alſo equal, | 


PR 0- 


4 40 oe Uſe of the 
PROBLEM N. 
To repreſent the Face or Appea- 


rance of the Heavens, or to 
ſhew the Situation of the fixed 
Stars, at any Time of the 
Night, in Reſpect of any 
Place and Night given. © 


HE Globe being rectifyed by 

Problem 5th, and (by the 
Needle) ſet ſo, as that its cardinal 
Points anſwer the cardinal Points of 
the Compaſs, turn the Globe till the 
Hour-Index Points to the Time of 
the Night aſſigned. Such Stars as 
appear at or near the Meridian or 
Horizon (and fo of any iutermediate 
Point) of the Globe, will appear 
likewiſe at or near the Meridian or 
Horizon of the Place given; (and fo 
of any intermediate Point in the 
Heavens.) . 


— 


Thus, 


Celeſtial Globe. 

Thus, Oct. 13. at Ten at Night, 
the glorious Conſtellation Orion will 
appear on the Eaſt Side of the Hori- 
20x of London; the Star Rigel in the 


141 


left Knee of Orion being juſt at the 


Horizon ; the three Stars in the ſame 
Conſtellation, called by our common 


People the Tard, a little above the 


Horizon. About twenty Degrees (on 
a vertical Circle) above the upper- 


moſt of theſe appears the bright Star 


in Taurus, called eAldebaran, and the 
Bulls Eye; and ſomewhat above this 


in the ſame Conſtellation, - the Cele- 


brated Stars called the Hyagdes, and 


the Pleiades, theſe being in the Back, 
thoſe in the Forehead of Taurus. Juſt 


under the Meridian Southward ap- | 


pears the Star called Andromeda. 
Head, and at or near the Meridian 
the Conſtellations of Caſſiopea, Cepheus, 


Pegaſus, &c. Between the Meridi an 


and the Welt Side of the Horigon ap- 
pears the Conſtellations of the Swar, 
Harp, &c. And at or near the Weſt 
Side of the Horizon, the Conſtellati- 
ons of Ant inous, Serpentarius, the 
northern Crown, &c. * 


Hence 


- Of the oe of the 

Hence it is obvious, that this Pro- 
blem is of good Uſe to find out and 
know the — Conſtellations, and 
the more remarkable Stars in each 
e rr | 


PROBLEM X. 


rf nd the Hour of the Ng 

_— Altitude of any Star be- 

=_ ing given, or firſt found by 

_ | ſome fred) x for that Pur 
1 


H E Globe being feftifjed ac- 
cording to Problem 5. and the 

| a of Altitude du y fixed to 
the Meridian, move the Globe till 
the ſaid Quadrant croſs the Star in 
the 'given Altitude ; then the Hour- 
Index will ſhew the Hour of the 
N _ 


T hus, 


elfte Globe. 


debaran, or the Bull's Eye is found 
to be 27 Degrees, 30 Minutes. Where- 
fore moving the Globe till the Qua- 
drant of Altitude eroſſes the faid Star 
in 277 Degrees of Altitude, the Hour- 
Index will then Point to 2000” at 
Night. | 


Here it is abends chat K the Star y 
be in the Meridian, then there is 


Occaſion only to turn the Globe 
rectifyed by Problem 5.) till the ſaid 
Star comes to the Meridian of the 
Globe: for then the een will 
ſhew the Hour.” 


1 


. 
Thus, O&. 1 3. the Altitude of 4. 


OO 


PROBLEM XL 
To | find the Beginning of the 
(Crepuſculum, 1. e.) Twilight, 
or the Time of the Day-break, 
att am proper Time of the Tear. 


H E Globe being (by Problem 5.) 
2 reCtifyed, elevate: that Degree 
of the Ecliptick, which is diametri- 
_ cally oppoſite to the Sun's Place at 
the Time given, 18 Degrees above 
the Weſt Side of the Horizon; and 
the Hour-Index will ſhew the Time 
- fought. Thus, Oct. 13. Day breaks, 
or the Twilight begins about a Quar- 
ter before five at London. 
The Reaſon of elevating the De- 
gree of the Ecliptick, diametrically 
oppolite to the Sun's Place, 18 De- 
grees above the Weſt Side of the Ho- 
rigon, is this; becauſe, thereby the 
Degree of the Ecliptick wherein the 
Sun is at the Time given, is depreſſed 
18 Degrees below the Eaſt Side x 


. ; 1 


A 
ar 06 RE, . 
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the Horigon. At which Depreſſion it 
is obſerved, by Aſtronomer that the 
morning Twilight begins; 4s alſo, 
that the evening Twilight ends ät 
the like Depreſſion of the Sun, under 
the welt Side of the Horizon. Wherice® 
it is obvious, that the Beginning of 
5 a ee 
the morning Twilight being found, 
it is, obvious to know, when the 
evening "Twilight ends; this ending 
ſo much after or - before fix in the E- 
vening, as that begins before or after 
ſix in the Morning. Thus; OX. 13. 
the evening Twilight ends about a. 
Quarter after ſeven, at London, or 
any Place in the ſame Latitude. | 
It is to be further noted, that, the 
morning Twilight beginning, when 
the Sun is 18 Degrees. below the eaſt 
Side of the Horizon ; and the evening 
Twilight ending, when the Sun 1s 18 
Degrees below the welt Side of the 
Horizon, it thence follows, that, du- 
ring that Part of the Year, wherein 
the Sun's Depreſſion is never ſo much 
as 18 Degrees, there is no Beginning 
of the morning Twilight, or Ending 
of the, evening Twilight, but one 
continued Twilight from Sun-ſetting 
80 ir „ 465 : 0 


3 


to Sun- riſing. Now that Part of the 
Year, wherein there is ſuch a conti- 

nued Twilight in the Latitude of 

Landon, is While the Sun is paſſing 

from about the fifth Degree of Gemi- 

| ni, to the twentieth of Cancer, i. e. 
from about the 15th of May, to a- 
bout the 7th of July. For during 

this Space, the Sun is never depreſſe 
18 Degrees below the Horizon. 


PROBLEM XII. 
Jo find the Longitude and Lati- 
tude of any Star given. 


. T AY one End of the Quadrant of 
= I Altitude upon the proper Pole 
1 bot the Ecliptick, (viz. if the Star be 
in the northern Hemiſphere of the 

Heavens, upon the north Pole; o- 
therwiſe, on the ſouth Pole,) and 

the graduated Edge thereof upon the 

Center of the Star, ſo will the Qua- 
. drant cut the Ecliptick in the Star's 
«  Longituae, 


J : 


* — 


Longitude, (i. el its Dittance from the. 
firſt of Aries, ] and the Degrees of the 
uadrang intercepted at the fame 
Time, between the Star and the Ec+ 
liptick will give its Latitude, this he- 
ing no other than the Star's Diſtance 
from the Ec e Thus the Longi- 
tude of the Star called Lucida Lyræ, 
will be found to be 283 Degrees 
and its Latitude about 60 Degrees 


Northwards. 


It is obvious, that the Sun, being 
always in the Ecliptick, never hath 
any Latitude; and its Longitude is 
found withqut any more ado, than 
by computing the Number of the 
Degree it is in ſim the firſt of 
ee E 2 J. the una} 70 5 
tne Igony Degree Lopritude, that 
baker this Diſtance or Number of the 
firſt Degree of Sg@rpzo, where the Sun 
then is, from the firſt of Aries. 


There are ſome other Problems, 


which may be ſolved by the Globe; 


but they being of little Uſe are here 
omitted. And ſo we are come to the 


End of this Aſtronomical Treatile, 


L. 2 wherein 


wherein are 8 uch Particu- 
lars, as ſeem more uſeful to be known 

Young Students, eſpecially. Young 
ee at Nr firſt Inſtitution in 
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| CHRONOLOGY, 


7 _ Containing ſuch 


Chronological ELEMENT 55 


as are moſt uſeful and eaſy to 
be known. 


1 


EDWARD WELLS,D.D. 
Rector of Cotesbach in 2 
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PREFACE 


EE Art Chro- 


nology has ſo cloſe 

— TO" upon 
Aſtronomy, that it is not 
unuſual for Writers of” Aſtro 
nomical Treatiſes ta com- 
priſe e therein a great deal of 
what more rap erly belongs 
4 Chronolo 5 and which 


dere T 1 bere laid 
= Þ together, bo 


to 


The Prefa ce. 


together, with the other moſt 


uſeful aud eaſy Elements of 


Chronology, in a diſtin 


Treatiſe from my A ſtrono- 


my. But the Deſign both 


of the One and the Other 


heing we, Jamg, as therefore 


have given my Aſtrono- 
mical La the Title o 
The Gentleman | 


: Aﬀtrondmy, fo 1 have gi- 


ven. this * my” Chronological 


Treatiſe tbe Take of” "The 
Young Gentleman' 0 hro- 


nqlogy: nothing Being here- 
z. uſe Sed e on, Nu "what re- 
aer io the common 5 Civil 


ar Eceſ aſtica 5 Co: omput1= 
a 


nd” 40 rbe 


2 


* 


| Tay of A Tine. 


two 


1 The Preface. 


two Celebrated Era s of the 
Olympiads, and the Build. 


in ar Rome, the” 
mer cbiefly oY by Greek 
Hiſtorians, the latter by Ro- 
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Of a'Day ; and the Parts of Time 


ariſing from a Day by Drviſion, 


viz. Hours and Minutes. 


BO Chronology is underſtood x," 
the Art or Skill of adjuſting chronolo- 


| Things paſt to their proper sy, what. 
Times. | 


Hence Chronological Inſtitutions 2. 


- conſiſt of the Explication of the ſeve- piſin- 
| | 5 | Zuiſh'd info 


tal 


CHRONOLOGY, &c. _ 


2 


* | — two Parts. 


e word Chronology denotes literally in the 
| Greek Language a Diſcourſe or Atcount of Time, being 
compounded of x Time, and aoyG a Diſcourſe 
or Account, * 


i 


2 Of Days. 
ral Paris, into which Time in general 
is divided and of the ſeveral Chara- 
Hers, by which particular Times are 

_ _ diſtinguiſhed one from another. 

3. The ſeveral Parts of Time are, Mi- 


-" her wutes, Hours, Days, Weeks, Months, 
Tine ariſe and Tears. Amongſt which we ſhall 


from a ſpeak firſt of a Day, becauſe from it 
2, Bieiß. Arie the other Parts of Time, conſi- 
on, or Col-dered as they are applied to common 


- leftion. Uſe. For as Hours and Minutes ariſe 


Fd 


from a Day by Diviſion and Subdivi- 
fion; ſo Weeks, Months, and Years 
ariſe from a Day by Collection, or 
reckoning ſuch or ſuch a Number of 
Days together. r 
Ab, Ey a Day then, according to the 
what. pri: primary (+) Intention of the Name, is 
marily and denoted the Time of Light; and in 
mer). this Senſe it is oppoſed to Night, or 
the Time of Darkneſs. And the Sun 
being made to ) rule the Day, hence 
a Day, according to the primary In- 
tention of the Name ſeems moſt pro- 

perly and naturally to be determined 


** . a * — 
— 


— ITS 


(H Gel called the Light Day; and the Darkneſs be 
called Night, Gen. 1. s. Saut 39-19 
( God made two great Lights; the greater Light to 


by 


rule the Day, Gen. 1. 16. 


[1 : E | il 


NO * 
by the Sun's Rifing and Setting ; and 
2 to be men p and naturally 
defined, the Stay of the Sun above 
the Horizon, or the Time between 
the Sun's Rifing and Setting. Agree- 
ably whereuato, Night is the Stay of 
the Sun below the Horizon, or the 
Time between the Sun's Setting and " 
But rhe Word Da is frequently ta- 5. 
ken in a larger Senſe, ſo as to compre- Another _ 
hend alſo rhe Night, and to denote a % 
whole Revolution of the Sun round pay for 4 
the Earth. This Sort of Day is moſt Nuchche- b 
a ptly denoted by the Greek Word (0 f , A_— 
Muc ht hemeron. 1 
Ihe Nuchthemeron may be reckon- 6. 
ed, either from Sun -: ſetting to Sun · Different 
| ſetting, as did the Jews and Athenians,” of | 


2 . | computi 
and as the Italiaus ſtill do; or from the Nach 
Sun-rifing to Sun-riſing, as did the cheme ron. 
: Babylomans; or from Maid-day to 
' | Mid-day, as do the Generality of 
1 3 ib — _ 3 _ —— : FORO — — * 
| 09 It isa compound of vt u Night, and zulęg a 

Day. The two - fold Acceptation of the Word Day, 

is diſtinguiſhed uſually by the Names of a Natural ant 

56 an Artificial Day. But ſome calling chat a natural 

Day, which others call an Artificial, hence ariſes great 

to Confuſion ; to avoid which I judge it beſt, wholly to 
omir this Diſtinction. <= 

7 Aſtrono- 


/ 


- . 2 2 


. 


Afr anomers, and likewiſe the Arabs; 


or laſtly, from Mid-night to Mid. 
night, as did the old Egyptians, and 


e of this Iſland, together with the 


French, Germans; and other Europeans 
Fill do. 17 5 | + is 


Proceed we - now. to the Part of 


Time, called an Hour. And hereby 
is principally denoted the 24th Part 
of a Nuchthemeron. Now a Nuchthe- 


meron being the Space of an entire Re- 
volution of the Stin about the Earth, | 
during which the Equator makes alſo 


an () entire Revolution, hence it 


9 , 


_— — 


; (+) In ſtrictneſs the Equator makes ſomewhar more | 


than, one Revolution, during s, Nychtheineren 3 viz.ſo 
much more as anſwers to tlie Sun's apparent proper 


Motion in the Ecliptick during the ſaid Space of Time, 


Now this Overplus being various, uiz · 57 Minutes in 


. the Sun's Apogee; and 61 Minures in its Perigee, hence 
- Aſtronomers take the Mean between the two. fore-men- 


tioned Numbers for a ſtanding Meaſure through the 
whole Year, and ſo compute that to every, Nuchtheme- 


ron there anſwers $9', 8”, and almoſt 20%, over and 


above a Revolution (or the 260 Degrees) of the Equa- 
tor. But now the Difference between the Sun's Revo- 


| lution (or a Nuchthemeron) and che Equator's, when at 


greateſt, being but 61 Minutes, or a little more than a 
Degree, which anſwers but to a little more than 4 


Minutes in Time, hence it may be paſſed over unte- 


garded in common Uſe; and the Hour here ſpoken of 
may be well enough, efteemed to anſwer juſt to 15 
Degrees of the Equator. . r 01, aft: 

N comes 


OY as 


„nnr e 
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Of Minutes. 


comes; to paſs, that as the whole Cir- 8 0 | 
cle or all the 360 Degrees of the E 


quator anſwer to a whole Nuchthemes- 


ron, ſo a 24th Part or 15 Degrees of © 


the Equator anſwer to a 24th Part of 
. a Nuchthemeron, or ſuch an Hour. 
And becauſe theſe Hours are all thus 

_ uſually meaſured by 15 Degrees of 
the Equator, hence they are all looked 
on as Equal one to another at all 
Tins, 5:5) | _ ; 


»" 


Blut the Jews, Greeks, and Romans 8. 


did antiently divide (not the Nucht be- O 
meron into 24 equal Hours, but) the 


Day, whether longer or ſhorter, into ours. 


12 Hours; and fo likewiſe the Night. 
Whence it is obvious, that their Hours 
were Unequal one to another, except 
only at the two () Equinoxes; when 
the Day and Night being Equal, their 
Hours would likewiſe be Equal, and 
ſo the ſame as to Extent with our 
Hours, though not as to Denomina- 
tion. NOT 


1 * — o a * F 1 * 9 
Fes by 8 * 1 | IRS | be * 
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(11) Hence the equal Hours uſed by us are ſometimes 
ſtiled Equino&ial Hours; and the unequal Hours uſed 
by the Fews, &c. are ſtiled Temporary Hours, from 
their varying in Length according to che other various 
Parts of the Year, | | 

M For 


0 | * 4 
6 Of Hours. 
9. For they always reckoning: their 
How the firſt Hour of the Day from the Sun's 
— Riſing, which at the Equinoxes an- 
| ſwer to our Wers exactly to our fix a Clock in the 
common Morning, it follows that their firſt 
Hur. Hour of the Day muſt anſwer at the 
Which ob. Equinoxes to our ſeven a Clock in the 
„ % Morning; and conſequently their 
fos under- third Hour to our nine a Clock in the 
5 Le wy Fe Morning; their ſixth to our twelve a 
Hiſtory, Clock at Noon; their ninth to our 
three a Clock in the Afternoon, c. 
And although there is not ſo exact a 
Correſpondence between the Hours 
uſed by them and us, at other Times 
of the Year, yet the fore -· mentioned 
Obſervation is of good Uſe for the 
better Underſtanding the ſeveral Hours 
of the Day mentioned in the Sacred 
FWW 5 5 
10. Upon the like Account it is not to 
47 is'alſo be here omitted, that the Jews divi- 
Re ed the Night (not only into twelve 
of the Hours, as is afore obſerved ; but alſo) 
_ into four Quarters, called Watches, 
ans, each Watch containing three of rheir 
Night-hours. Theſe Watches were 
diſtinguiſhed, either by their numeral 
Order, whence we expreſsly 17 515 | 
ER | tobe 
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| Of Minus” - © 
the Sacred Hiſtory of the ( Second, 
Third, and (r) Fourth Watch; or by 
ſome other Denomination. Thus the 
firſt Watch is otherwiſe. ſtiled the ( 
Head or Beginning of the Watches; the 
Second, the ( Middle Watch, be. 
_ cauſe it laſted till Mid-night ; and the 


Fourth, the (+) Morning Watch. As RM \ 
gain, the Firſt was termed (||) the ( 
S Evening; the Second, Nid- night; the ; 
Third, the Coch crowing; the Fourth, N 
3 the Datoning. : 5 i 
The common Diviſion of an Hour 11. 
5 is into Quarter. But Aſtronomers, of Mi- | 
and ſuch as are more accurate in ac- es, a \ 
| counting Time, divide an Hour into a ne c | 
'M ſixty Parts, called Minutes; and a Pifference Vi 
; Minute again into ſixty Parts, called ee ö 
1 Seconds, as being Minutes of Minutes, .n/ Gra- [ 

; and fo ſecondary Minutes. And heredvary : | 
0 it is to be obſerved, that the Word“ F 
Minute is taken in a double Senſe, ei- , 
e ther to denote the ſixtieth Part of an | 
Hour, which therefore is peculiarly 
5 ſtiled an Horary Minute ; or elſe to [: 
ir denote the ſixtieth Part of a Degree, 
il e | 2 5 | [| 
nn ) Matt, 14. 28. Lan. = 
4 2. 9 85 700 7. (17 (7) JE uh — 6 | 1 | | 


Mark 13. 35. 
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„ ( 
which therefore may be diſtinguiſhed 
by the Name of a Graduary Minute. 
And this Graduary Minute 1s ſubdivi- 
_ ded by Aſtronomers into ſixty Seconds, 
and alfo each Second into ſixty Thirds, 
and each Third into ſixty Fourths, 
&c. whereas it is uſual to ſubdivide - 
an Horary Minute only into Seconds. 
Now as 15 Degrees of the Equator. 
anſwer to one Hour or ſixty Horary 
Minutes, ſo one Degree of the 1 5 
tor or ſixty Graduary Minutes anſwer 
to four AHorary Minutes; and fo one 
HForary Minute to fifteen Graduary Mi- 
nutes. And thus much for the ſeveral 


Parts of Time, which ariſe from a 


Day by Diviſion, and Subdiviſion. 


. 
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Of the ſeveral Parts of Time, 
which ariſe from a Day by 


Collection; vir. Weeks, Months, 
and Years, q 93 eee 


Mong the feveral Parts of Time, - Peet 
I which ariſe from a Day by: Col- ,;,erry Þ 
lection, it is proper to ſpeak firſt of cated. 

the Week, not only as denoting the 
ſmalleſt Collection of Days, namely, 
no more than ſeven; but alſo as he- 
ing the moſt Antient Collection, as 
we learn from the Sacred Hiſtory, -; 
whereby we are taught that it was in-  » 
ſtituted preſently after the Creation, —_ 
and in Memory of God's creating the 
World in ſix Days, and rejting on the 
Seventh from all his Works, which he 


TM 


had made, | „55 3 
The ſeven Days of the Week are 2. | 

commonly diſtinguiſhed by the Name De /even 

of the Planets, accounted alſo juſt —_— L 

ſeven according to the Vulgar Syſtem, » hence” 

and placed in this Order from the abe th cir 

Higheſt to the Loweſt, viz. Saturn, roi. 


M 3 Jupiter, nations. 


Of Weeks. 
Jupiter, Mars, the Sun, Venus, 
eu, and the Moon. Now the Aſtro- 
logers ſuppoſing the ſore- mentioned 
Planets to er or rule over the ſe- 
veral Hours of the Nuchthemeron ac- 


cording to their Order above-menti- 


oned, hence denominate each Day of 


the Week from that Planet, which is 


ſuppoſed to preſide over. the firſt Hour 
of the Nuchthemeron. Whence it comes 
to paſs, that the Days are' denomina- 


ted from: the Planets according to the 


common Method. For afligning the 


firſt Hour of Saturday to Saturn, the 
ſecond will fall to Jupiter, the third 


to Mars, the fourth to the Sun, the 


fifth to Venus, the ſixth to Mercury, 
and the ſeventh to the Moon. And 
ſo the eighth Hour will fall to Saturn 
again, and alſo the fiſteenth and 
twenty - ſecond of the ſaid Nucht heme. 
ron; and conſequently, the twenty- 


— " * 6 


third Hour will fall to Jupiter, the 


twenty-fourth to Mars, By Which 


means the firſt Hour of the next Nuch- 
themeron will fall to the Sun, and the 
firſt Hour of the next to the Moon, of 
the next to Mars, of the next to Mer- 


cu, of the next to Jupiter, of the 


next to Venus; and of the next to Sa- 


| turn 
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Wen Tx 
turn again, and ſo through the next 
Week as afore. Hence the Days of 
the Week came to be diſtinguiſned in 
their Order by the Latzz Names ß 
Dies Saturm, Solis, Luna, Mortis, 
Mercurii, Jovis, and Veneris; and ſo 

among us by the Names of Saturday, 
Sunday, Munday, Tueſday,. Weaneſday, 
W and Friday. For as Satur- 
day, Sunday, and Munda), plainly de- 
note the Day of Saturn, the Sun, and 
the Moon; ſo Tueſday, Wedneſday, 
Thurſday, and Friday, denote the Day 
of Tuiſco, Woden, Thor, and Friga; 
which are the Saxos Names reſpe- 
Etively . anſwering to Mars, Mercury, 
Jupiter, and Venus. | 
It is alſo not to be omitted, that, 3. 
becauſe the Eaſter Week was formerly The Days 
eſteemed the Firſt or Principal Week of a agg 
of the Year; and each Day thereof 5 

Was a Feria or Hoh Day; hence the the Anti- 
ſeveral Days of the Week were diſtin- us 
guiſhed in their reſpective Order, a:: 
mong the Primitive Chriſtians, by the 
Names of feria Prima, Secunda, &c, 

2. e. the Firſt, Second, (&c.) Holy- 
Day : Sunday, or the feria Prima be- 

ing otherwiſe ſtiled by them the Lords 

GENIC "Mai Da, 
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—_ of Weeks. 
Day, as being the Day of our Lordly 
Reſurrection.  . 

Hitherto we have ſpoken of ; a Week 


PM 


Ale in its common Acceptation, as it de- 


2 e notes @ WA eek of Days, or ſeven Days. 
denote the But it is not wholly to be paſt by, 


Space of that as the Original or Hebrew Word 


ſeven 


—— 


Years, Which we render a Week, does lite- 
rally denote only in general a Col lecti- 
aon of Seven, and therefore may be 
applied to Years as well as Days, (and 
the ſame holds as to the correſpon- 
dent (*) Greek and Latin'Wprds,) ſo 
it is actually uſed in (+) ſome Places 
of the Sacred Hiſtory to denote, not 
ſeven Days, but ſeven Tears. And 
in Conformity to the Uſe of the faid 
Fa Original Mord, our Exgliſh Word 
Meß is uſed: in the ſaid Places of Sa- 
cred Scripture to denote, not à Week 
of Days," but a Week of Tears, or a 

. Calletion of ſeven Years. _ 
"5. Proceed we next to ſpeak of Months, 
4 Sg oy Which, as they are of various Sorts, 
N O are called by this one common 
calleds Name, not by mere Chance, or with- 


Month, out any n but by. Noun of 


1 


* * " 


"a nebdomas and Seprimana, © 80 Dan, 9. 
, * 15 
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3 Of Months. DE 
their all agreeing in ſome Relation to 
a Month primarily ſo called. Now 
the () Hebrew Word, to which our 
Word Month anſwers, does literally 


import the Time from one Neo Moon to 


* . 


another; and ſo does properly denote 
a Synodical 'Month. And foraſmuch 
as this Sort of Month is moſt diſtin- 
guiſhable by our Senſe, and ſo moſt 


obvious and proper to be uſed as a 
Meaſure of Time in the common At 
fairs of Life; hence it is more than 
probable, that, as our Word Month 
is evidently derived from the Word 
Moon, ſo it was primarily intended to 
denote likewiſe the Time from one 
New Moon to another, or a Synodical 


£ 


Month. For it is more than probable, 


that this Word in our Language (and 
ſo of the correſpondent Words in all 
other Languages) was firſt uſed to de- 
note that Sort of Month, - which was 
firſt obſerved as a Meaſure of Time. 
But now it is not reaſonably to be 


( The Hebrew Word Chodeſh (is derived from a 


Radix, which ſignifies ro Renew, and accordingly). 


. does primarily denote che New Moon, or the Day ef 
the New Moon; and thence it is ſecondarily. taken to 
denote a Month, being the Space from one New Moon 
to another, FC 


4 | | | doubted, 


» 


—_ 
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24 . 85 of Months: 


doubted, but the Sy odieal An 


was firſt uſed as a Meaſure of. Time, 
 ._  foraſmuch as it is obvious to the bare 
' Senſe, even of the Vulgar and moſt 
iliterate Perſons. 


"H As for the Periodical Manth, * 3 


+ ator Time wherein the Moon goes round 
Month why her Orbit, this could not be determi- 
called» ned without ſome Obſervation and 
_ Monte Study; and therefore no doubt was 
not taken Notice of, till ſometime 


aſter the Synodical Month was; uſed, 


And conſequently it is not to be 


doubted, but the Name Month was 
applied to the Time of the Moon's 


Periodical Courſe, not primarily, but 


ſecondarily, or after it had for fome 
Time been applied to the Moon's Sy- 
1 7 5 Courſe. And the Reaſon of 
5 — g the ſame Name upon the 
Time 1 that, as had been impoſed 
afore upon the Time of this, Was, hs 
cauſe both Times agree in the'general, 
Viz, as they relate to the Courſe of 
the Moon, and fo may both from the 
Moon be called Mont hs. 
6. It has been afore (in the Aftrono: 
of the dif. mical Treatiſe, Chap. 4. Sect. 2, 3.) 
fre”, ſerved, that the Perodical Month 
the ha conſiſts of * Days and 7 + Hours, 84 j 
an 


* 
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N Of Months. 17 
and the Synodical Moath of 29 Days Beal aut 
and 12 + Hours. And the Reaſon of 2 
this Difference has been there accoun- = 
MENS... Z 
It is here to be further noted, that, Tr 
becauſe during (cither a Synodical or 1 
Periodical) Month of the Moon, the what, "and 
Sun paſſes well-ni h through a whole » called 
Sign of the Ecliptic k; hence the Time 

the Sun's paſſiag uite through a 
Sign is called a Solar Month, as nearly 
anſwering to the Space of a Lunar 
Month, eſpecially the Synodical Month. 
For as this Sort of Luar Month is 4 
little above 29 Days, fo the ny | 
mentioned Solar Month is almoſt 
+ Days; and conſequently the Pi 8 
rence between them is but about one 
Day: 

But now becauſe the fore-mention- 8. 
E Solar and Lunar Months do not — * 5 
conſiſt juſt of Whole Days, but of — od 
ſome odd Hours and Minutes over, why calle 
which cannot be conſidered in the bionche 
common Account of 'Time ; therefore 
ſome certain Number of juſt whole 
n0- Days are made uſe of inſtead of the 
3) fore-mentioned Aſtronomical Months; 
ath 2 however are called likewiſe Months, 


; almych as e come 45. near 25 can 
R | 
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A Month 
of Weeks, 
What, 
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T7 WE... 
be to the faid eAftronomical Months, 

from which they are diſtinguiſhed by 
the Name of Civil Months, as being 


adapted to Civil or Common Uſe. 

Thus in the firſt Place, what is moſt 
commonly called a Month among us, 
is made to conſiſt juſt of twenty-eight 


whole Days, and ſo juſt of four whole 


Weeks; .whence it is peculiarly ſtiled 
the Month of Weeks. It is obvious, 
that in Order to render the Computa- 
tion of Time from Weeks to Months 


more eaſy, and fo. more fit for com- 


mon Uſe, it was neceſſary. that the 


Month - ſhould conſiſt juſt of ſome cer. 


tain Number of whole Weeks : which 
being thus neceſſary, four whole 


Weeks were made Choice of for the 


10. 
Tbe Civil 
. Synodical 
Month, 
what. 


Number, which ſhould conſtitute the 
Month; becauſe this Number comes 
nearer than any other Number of 


Weeks, to the ſeveral Aſtronomical 


Months afore- mentioned. 


The Aſtronomical Synodical Month 
is adapted to Civil or Common Uſe, 
by making the Civil Synodical Month 
to conſiſt alternately of () twenty- 

(A Civil Synodical Monch conſiſting of thirty 
Days, is called Plenus, i. e. a Full Month; and à Civi 


Synod ical Month conſiſting but of twenty - nine Days, fs 
called Cavs, i. e. an Hollow or DefeFive Month. 


| | | DING 
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Months. 17 
nine and thirty whole Days; for 9 
+ 30 = 59 2, that is, two 
Civil Synodical Months are equal to 

two Aſtronomical Synodical Months, 
omitting in both the odd Minutes. 


And conſequently, according to this 


Method, the New Moon will keep to 
the firſt Day of every ſuch Civil 

Month for a long Time} together, 

when once 3 Fi thereto. This 
was the Month in Civil or Common 
Uſe among the er Greels, and 
Romans, till the 'Time of Julius Cæſar, 

and is {till ſo among the Turks. 


In like manner, the Aſtronomical 11. 
Solar Month may be adapted to com- The Solar - 


mon . Uſe, by making the Civil Solar Months 


' | i :oht ze l : 
Months to conſiſt alternately of thirty a, ab 


and thirty-one Days, excepting one adapted zo 
Month of the twelve, which ſhould £7”. 
conſiſt of thirty Days every four Years ; ve. 
the other three Years it muſt conſiſt. 
only of twenty- nine Days. This is 
illuſtrated by the adjoining Scheme or 
Table of the Solar Months. | 


Months 
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March 31 Quinrilis 31 November 31 


April 30 Sextilis 30 December 30 


| May 31 September 31 January 30 


And every fourth Year, 30 


For according to this regular and uni. 
form Method, there will be 365 Days 


in the twelve Solar Months for three 


N 1 Years together, and every fourth Year 
1 366 Days, juſt as it is no-. 
12. 


Months conſtituted. And indeed they were 
#0 be inf. ſo conſtituted in the main at firſt by 
#0 be infli 

uta, of 
in Uſe a- 


Honths into common Uſe among the 


m | | | 
me u. Romans, whereas they uſed atore the 


1 Civil Lunar Month, as was () ob- 
ſerved when we were fpeaking of the 
ſaid Lunar Month. The Alteration 


82 Was made afterwards, when (as the 


6fh Month, which had afore been 


new named Julius in Honour of the 


** * 
5 — 


H Se, roth of this Chapter . 


Months. Drys. Months. Days. Months“ Days. ' 


It is evident then, that the Civil 
The Solar Solar Months might be thus uniformly 


#lins Ceſar, who brouglit the Solar 


called from its Rank, Quintili, was 


Emperor of that Name; fo) the ſixth 
Month, which had afore been called 


' rw = 55 an mean 8 


| from 


r ov 
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from its Rank, 'Scxtils, was new 


named eAugnſtn in Memory likewiſe of 


the Emperor of the fame Name; and 
not only fo, but (whereas this Month - 


conſiſted afore but of thirty Days, 
and ſo was a Day ſhorter than the 
foregoing Month of July,) there was 
a Day more added to it, that ſo the 
Honour paid to Auguſtus might not 


ſeem to fall ſhort of the Honour paid 


to Julius, even in this Punctilio. Now 


this Alteration being made as to the 


Month of eAuguſt, it (according to th 
alternate Method at firſt inſtituted, 
and ſtill preſerved in the following 
Months) made an Alteration in all the 
following Montbs, except January, 
which upon this Alteration ſhould 


have had but thirty Days according to 


the alternate Method primarily inſti- 
tuted. But this Month being ſo named 
in Honour of Janus, eſteemed by the 
Romans, the God of Time, on the 
like Conſideration that it ſcem'd pro- 
per to lengthen the Month of Auguſt 
by a Day, it might ſeem not proper 


to leſſen the Month of Jomary by a 
Day; but rather to continue it ſtill 


thirty-one Days long, and to make 


February, which afore was twenty- 


nine, 
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nine, and every fourth Year thirty 
Days, long, to be common! N but twen- 


ty- eight, and every fourth Year but 
twenty- nine Days long. And fo the 

Solar Months came to ſtand, as they 
do now in our Calendar, (whence 
they are called the Calendar Months) 
in reference to the Names and Num- 
ber of Days aſſigned to each, ſet 
282 in ſhort in the following Ta- 
le. N | C47 25 


Months. Days. Months. j Days. Months: Days. 
March 31 July 31 November 30 
April 30 Auguſt 31. December 31 
May 31 September 30 Fanuary 3 
June 30 Offober.. 31 February 28 
But every fourth Year, 29 


N comparing this and the forego- 


ing Table, will be illuſtrated what- 
ever has been here faid, either. con- 
cerning the firſt Inſtitution of the So- 
lar Months among the Romans by Ju- 
Iius Czſar; or concerning the Changes 
that have been ſince introduced. And 
alſo it will appear, that the whole 
Number of Days, contained in the 
twelve Solar Months taken together, 
hath been all along the ſame, vis. 
65 Days, and every fourth Lear 366 
ays. The former of which * is 

: 88 
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Of Month ej 


| the Time, wherein the Sun ſeems to 


paſs through the twelve Signs, (4) 


omitting the odd Hours and Minutes, 


and the latter Sum is the Time, where- - 


in the Sun ſeems to paſs through the 
twelve Signs, adding thereto the odd 
Hours and Minutes which were omit- 
ted the three foregoing Years, and fo 
many Minutes more as make the ſaid 
odd Hours and Minutes equal to a 
whole Day in four Years, _ 


Now as. theſe twelve Solar or Ca- 13. 


lendar Months make up the Civil So- Ace, 
lar Year in uſe among us (in which 5,,;u;7en 
Senſe it is, that a Twelve-Month is uſed te «Tear, 


by us as an Equivalent Term to a 


Tear) ſo what has been ſaid concern- 
ing the Sums of 365 and 366 Days 


being contained in the twelve Calen- 


dar Months taken together, will be 
more particularly explained, when we 


come preſently to ſpeak of the Civil 


Year in uſe, among us; after that 
we have made ſome ſhort Obſerva- 
tions concerning the Year in gene- 
ral. | 
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14. By a (+) Tear then (the only Part 
An of Time remaining to be treated of) 
.. _- what, in » 2 5 , | 

general. is denoted in general a Revolution of 
77 i pre. à Celeſtial Light round the Heavens 
7 ne by (what is eſteemed) its proper Mo- 
Solar Tear. tion. Thus an entire (apparent) Re- 
Vvolution of the fixed Stars is ſtiled the 

Great Tear; and the Time wherein 

Satunr, Jupiter, and Mars, go round 

their Orbits, is reſpectively ſtiled the 

Year of Saturn, Jupiter, and Mars; 

and accordingly the Time of the 
Moons going round her Orbit, com- 

monly called her Periodical Month, 

is ſometime tiled her Year. But by a 

Lear is principally and properly de- 

noted the Time, wherein the Sun aj 

pears to move round the Ecliptick, 

Which is 365 Days, 5 Hours, and ve- 

ry near 49 Minutes. OT” 

T5- Now becauſe during the Time of 

A Lunar one Solar Year, there are twelve Sy- 


Ter, _ . | So 
what, nodical Months; hence twelve Syno- 


OBO * 
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(DAs the Latin Word Anm primarily denotes 2 
Circle (whence Annulus ſignifies a Ring) and is thence . 
taken to denore a Year, as being a Circle of Time, 
which being once gone round is begun again; ſo the 
Greek Word sv,i de, and the Hebrew Word Shanab 
is of the like Importance. 155 8 | 
| | 25 dical 
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dical Months conſtitute (what is cal- 


led) a Lunar Year; which therefore —4 


conſiſts of 354 Days, 8 Hours, and a 2 


little more than 48 Minutes. So that 
the exact Difference between the A- 
ſtronomical Solar and Lunar Year is 
10 Days, 21 Hours, and 1 Minute. 

But whereas the Hours and Minutes 16. 
above the whole Days of a Solar 7% aſtro⸗- 
Year, can't be taken Notice of in Ci- NN hin 
vil or Common Uſe; therefore the ber ap: 
Civil Solar Year in uſe among us, is 57 7 S. 
made to conſiſt only of 365 Days for nen Le. 
three Years together, and every fourth 
Year of 266 Days. Namely, whereas 
in an Aſtronomical Solar Lear there 


are, above the whole Days, 5 Hours, 


and very near 49% Minutes; there 


are added every Year about 11 Mi- IF 


nutes, to make up this juſt ſix Hours; 
and theſe fix Hours amount juſt to a 
whole Day in four Lears. 157. 
Each of the three Years: conſiſting 4 Biſſes- 
only of 365 Days, is called a Common ew _ 
Year : and every fourth Vear conſiſt- year. why 


; 


ing of 366 Days, is called a Bi extile ſo called. 
or Leap- Tear. The Reaſon of its be- 
ing called Biſſextile is, becauſe the 


Day ariſing in four Years out of the 
ſix Hours afore- mentioned, is this 
G2 „ 


of Years. 
Lear intercalated, i. e. inſerted into 
the Calendar, by reckoaing (accor- 
ding to the Reman Way, bis ſeætum 
Kal. Martii, i. e by reckoning) twice 
the fith Day before the Calends of 
March, which anſwers to our twenty- 


fourth of February. But although we 


took our Civil Solar Year trom the 
Remans, yet we do not imitate them 
in this particular, but inſtead of rec- 


koning February the twenty-fourth 


Leap Tear amongft us. 


twice, we reckon this Year twenty- 
nine Days in Febraary, whereas in 


common Years we reckon but 'twen- 
ty-eight. But although we reckon 


not February twenty-fourth twice, yet 

we reckon twice the Calendar Letter 
always ing to February the twen-- 
ty-fourth; namely f. And by this 
means, that which was the Sanda Letter 
from Januar) the firſt to February 
twenty - fourth, will be ſo no longer, 
but the Letter next before it in the 
Order of the Alphabet, will be the Sux- 


day Letter for the remaining Part of 
the Year. From which Leap or Change 


from one Surday Letter to another, 
this Year came to have the Name of 


4 * 


1 © 
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It has been afore obſerved, that the 
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18. 


Aſtronomical or true Solar Year does De cr 
1 Solar Tea 


conſiſt of 365 Days, 5 Hours, 49: 0, wg iy 


to conſiſt of 365 Days, and juſt fix 


Minutes. Whereas to adapt it to Ci- eleven A5. 


vil Uſe, the Solar Year 1s conceived — 


| L gorian Re- 
Hours; (which fix Hours in four formarion 


Years make up juſt another whole 8 


tend ar 


Day ;) ſo thot the Civil Solar Year is c 
about eleven Minutes longer than the reh. 


true Solar Lear. Hence it comes to 


paß, that the Seaſons, or (which 
comes to the ſame) the Equinoxes and 
Solſtices, depending on the true Solar 
Year, do not keep always to the ſame 
Time or Part of our Civil or Common 
Year, . but vary every Year about 


eleven Minutes, (viz. 10), and 48% 


and conſequently about a whole Day 


in 133 Years. Wherefore from A. D. 


325, when the famous Nicene Council 
was held, to A. D. 1582, wherein 
Pope Gregory the XIII. reformed the 
Calendar there was found to have 
aroſe à Variation of ten Days; the 
Vernal Equinox, which at the Lime 
of the Nicene Council fell about the 
21ſt of March, in A. D. 1582, being 
found to fall on March the 11th. 
Hereupon the fore-mentioned Por e, 


3 \ 
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intending; to bring back the Equinox 
to the Time of the Year it fell upon 
at the Niceue Council, ordered Oct ober 


FJtb, (in the Year 1582.) to be reck- 


oned October 15th, thereby ſuppreſ- 


x ſing ten Days, and making the follow- 


& 


ing March 11th to be reckoned March 


215; and ſo the Vernal Epuinox, 
which otherwiſe would have been 


| reckoned to fall on March 1zth, to 


fall on March 218, as at the Time of 


the Nicene Council. And that the like 


Variation might not happen again, 

the ſaid Pope ordered, that once in 
I FE Years a Day ſhould be taken out 
of the Calendar ; or (which comes to 


the ſame) that three Days ſhould be 


taken out every four Hundred Years, 
after this Method, vis. whereas, ac- 
cording to the Account, afore (and 
ſtill by us) uſed, every Hundredth Year 


from the Natiyity of our Saviour is a 


Leup-Tear ; from thenceforth only eve- 
ry four Hundredth Year ſhould be 2 
Leap-Iear; and the other Hundred 
Years ſhould be common Years. -- 

As the Account afore in uſe, is 


ode ye thence called the O14 Style; as alſo 
ane New- the Julian eAccount or Julian Tear, 


Style, 
bat. 


from Julius Cæſar, by whoſe Authori 
. $0 7 3 '# + : „ og ir ty 


5 F Years.” 27 
ty it was. firſt introduced among the 
Romans, forty-ſix Years before Chriſt 
according to the Common Account by 
the Years of our Lord: So this Form of 
the Civil Solar Year introduced by the 
fore-mentionedPopeGregory, isfrom him 
called the Gregorian Account; as alſo 
from its being (comparatively with the 
former )newlyintroduced,theNew-Style. 
And this is uſed in Italy, France, Spain, 
and where-ever the Pope's Authority is 
acknowledged; and as it had been re- 
ceived from the firſt by the Popiſh Coun- 
tries of Germany, ſo towards the End of 
the laſt Century it was received alſo by 
many of e ee People of Germany, 
as to their Civil or Common Account of 
Time. For as to their Eccleſiaſtical 
Account, or finding the ¶Eaſtern Moon, 
or) Time of Eaſter, theſe follow the _ + 
| Rugolphine Tables of Kepler. The Old-. 
Style is ſtill uſed by Us of this Iſland, 
as alſo in Ireland, and by ſome others. $533 
Although the Calends or Firſt of 20. 
January is now-adays, almoſt thorough- eg. 
out all Europe, commonly looked on as ginniogs 
the Beginning of the Year, whether of che Ci. 
Julian or Gregorian; yet there are 2 
ſome, who reckon the Beginning of rio Coun: 
it from ſome other Part of the Year, . 
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Thus the YVenetians, Florent ines, and 
Piſans in Italy, and the Inhabitants of 
 'Triers or Treves' in Germany, reckon 
the Beginning of the Year from the 
Vernal Equinox. The Church, of 
England, in Conformity to the Anti- 

ent Uſage of the Chriſtian Church, 
reckons her Eccleſiaſtical Year from 
the Feaſt of the Annunciation, com- 

| _ called by us Lady-Day. And 
our Civil Year, according to our Law, 
takes alſo its Beginning from the ſame 

Day; though the common People, 

and others among us in Matters not 
requiring the Nicety of à Legal 

Date reckon the Beginning of our 

i Year from the firſt of January. 
21. It has been afore obſerved, that the 
The atre- Lunar Year, ſtrictly or according to 


| pomical Aſtronomical exactneſs, conſiſts of 


N bo 354 Days, 8 Hours, and a little more 

adapted to than. 48 Minutes. But: to adapt this 

Cid of alſo to Civil Uſe, the Civil. Lunar 

rbe Wan- Year is eſteemed to conſiſt only of 334 

friog Lv whole Days. So that the Difference 

rar rear. between the Civil Lunar Year of 354 
Days, and the Civil Solar.. Year of 
365 Days, is an eleven Days; the 
foi mer being ſo much ſhorter than the 
latter. Hence it comes to paſs, Lye 
| WT uc 


. 


1 ung 


F Years. 


ſuch as uſe the Civil Lunar Year, 
without any regard to the * aforeſaid 


Difference, their Year, ſuppoſing it 


to begin now in Spring, will after 
eight Years Time begin in Winter; 


and after eight Years more in Au- 


-tumn, and fo after that in Summer; 


and laſtly, ' after about thirty three 
Years in all, will begin in Spring a- 


gain. Hence it is called Aunus Luna- 
rw Vagus, or the Wandring Lunar 
Tear; becauſe its Beginning thus 


wanders through the ſeveral Seaſons, 


and that in the Memory of Man. And 


this is the Sort of Year uſed by the 
Turks. Sy 
Others, though they uſed or uſe 


22. 


the Civil Lunar Year, yet remedy the Of the 


fore- mentioned Inconveniency of its eee 
” 7 ; 


thus changing the Time of its i opp 
S 


ning, by having Regard to th 


mentioned Difference of eleven Days, 


between the Civil Solar and Lunar 
Year; namely, by intercalating fo 
many Months, as the ſaid Difference 
of eleven Days ariſe to in ſuch a num- 
ber of Years. By which means 
the Lunar and Solar Year are kept fo 
adjuſted one to the other, as that the 


Beginning of the Lunar Year will 


* 


5 | ee 
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„ OY 
keep in a manner fixed to the ſame 


Part of the Solar Year. Hence this 
Sort of Year is called the fixed Lunar 


Vear; as alſo the Luni-Solar Vear; 


and it is uſed by the Jer, and the 
Church of Rome in her Eccleſiaſtical 


Account. And thus much for the ſe- 
veral Parts, into which Time in ge- 
neral is diſtinguiſhed, _ Pos 
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CHAP. m. 


of the 7 vera CharaQets of Th, ame © 
in general; and particularly of 

the Cycle of the Moon, and 
the e * 


YRoceed we now to ſpeak of the 3 
ſeveral Characters, whereby par- The cha- 


racters of I 
ticular Times are diſtinguiſhed one ine C 5 


from the other. And wi are either 1 


Natural or Inſtituted by Men. 


The Natural Characters of Tins 2. 
are ſuch as depend on Natural Cauſes, The Natu- 
and are theſe; viz. New Moons, Full 51k of 
Moons, Eclipſes, either of the Sun (as as 


they are commonly calPd). or Moon 


the two Equizoxes, the two. Solft ices, 
the Cycle of the Moon, and the Epatts | 1 
of this Moon. All which have been | 1 
ſufficiently ſpoken of in the foregoing | A 

Treatiſe of Aſtronomy, except the - = 
Cycle and Epatts of the Moon; which 1 I 
are therefore to be here explained.” | b 


Ri 


' 
= 
; ) 
GO 
= 1 
bd! 
. 


oi the Cycle of Nba 
The Cycle of the Moon then is to 


Of t he "= cent a (4) Natural Character 


cle of the 
Moon. 


894 . 
Golden 
Number, 


of Time, becauſe it depends on a 
N atural Cauſe, vis. the Motion of 
the Moon: which is ſuch, that, aſter 
"nineteen Years very nearly, the New 
Moons and Full ' Moons are obſerved 
to fall on the ſame Nuchthemeron of 
the Julian Year, as they did nineteen 
Years afore. Hence this Cycle is o- 
. termed the Cycle of nineteen 
ears. 

The New Moons being obſerves to 
fall dut thus, they were wont former 
ly to calculate or find out the Time of 


1 the New Moons (witho — 4 the Help of 


Aſtronomical Or after this man- 
ner. They obſerved, on what Day 
of each Calendar Month the New 
Moon fell, in each Year of this Cycle; 
and to the ſaid Days they ſet reſpe⸗ 
ctively the Number of the faid Year. 
These obſerving, that the New Moons, 
in the firſt Lear of this Cycle, fell on 
Jamar "__ * N March 2 36, 


© 
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Q Some N this, not a . . an Taft 
tuted Character of Time. But not ſo properly, ſiree 
it * on a Natural Cauſe. 8 

& C. 


xc. 


&c. they ſet the Number 1 to the faid © 
Days. And in the like manner, obſer- 
ving that, in the ſecond Year of this 
Cycle, the New Moons fell on Janua- 


7 12th, February 10th, March 12th, 


c. to the ſaid Days they ſet the 
Number 2. And after this Method 
they went through all the nineteen 
Years of this Cycle; as may be ſeen 
in the Calendar adjoyning to the 
End of this Chronological Treatiſe. 
The. Numbers thus ſet to the Days, 
whereon the New Moons fell in each 
Year, are called the Golden Numbers, 
either becauſe they were formerly 
wont to be writ in Gold, or elſe be- 
cauſe of their Golden or Great Uſe. 
Any one of theſe Golden Numbers is 
otherwiſe called the (*) Prime, be- 
cauſe the faid Numbers were placed 
in the Prime or Firſt Column of the 
Calendar, as they {till are in our 
Church Calendar, and in the Calen- 
dar adjoyning to this Treatiſe: Or elſe 


W * 
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K M As alſo in the Calendar of the Common Prayer- | 
(*) Tr is called by this Name in the Directions be- 
longing to the Tabie for finding Eaſter for ever in the 


becauſe 


Common - Prayer Book. 5 


34 Of the Cycle of the Moon, 
becauſe each Golden Number de- 
notes Lana Prima, or the Firſt Day 

of the ' New Moon, according to 
Which way of ſpeaking the Full 

| Moon is frequently ftyPd Lana Quar- 
tadecima, as falling on the Fourteenth 

day after the New Moon incluſively. 

The Golden Numbers being thus placed, 

it was eaſy to find, what Day of any 
Month in any Year given the New 
Moon would fall upon, it being 
known to what Year of the Moon's 
Cycle the Year given anſwered. Thus 
ſuppoſe, A. D. 354, to be the Year 
given, which anſwers to the 13th 
year of the Moon's Cycle; and ſup- 

pole it be enquired, - what day of 
March the New Moon fell upon that 
Year, | I look for the Number 13 in 

the Month of March, and find it ſet 

to the rith Day; whereby is ſhewn, 

that the New Moon fell that Year on 

that Day of March. A 47H 
. And by this Method the New 
Hw ioo Moons could be found with Accura- 
find the cy enough at the Time of the NMicene 
Moone os Council, foraſmuch as the Golden 
preſent by Number did then ſhew the Day (i. e. 
-- +. "x the Nuchthemeron) within which. the 
New Moon fell out. And hereupon 

| Is 


4 


} 4 ai 


DANN AAN OC AS 


| Of thi Ole of the Moon. 


is founded the Rule of the Meene 
Counci! for finding Eaſter, of which 


more in Chapter 7th. It is here to 


be obſerved, that the Golden Num- 
bers do not now ſhew the Days, 


whereon the New Moons fall. For 
the Cycle of the Moon is leſs than 


_ nineteen Julian Years, by 1 Hour, 
27 Minutes, and almoſt 32 Seconds. 


Whence it comes to paſs, that, al- 


though the New Moons fall again 


npon the fame Days, as they. did 


' nineteen years afore, yet they fall not 


on the ſame Hour of the Day or Nxch- 
themeron ; but x Hour, 27 Minutes, 
and almoſt 32” Sooner. And this 


Difference ariſing. in about 312 years 
to a whole Day, hence the New 


Moons after every 312 Years fall a 


whole Day (i. e. Nucht hemeron) ſoon- 


er. Upon this Score the New Moons 
fall now four Days ſooner, than they 
did at the Time of the Neue Council. 


Which being obſerved, the Day (i. e. 


the Nuchthemeron, though not the 


Hour of it) on which the New Moons' 
fall, may be now found by the Gol- 


den Number. For Inſtance, I would 
know on what Day of January the 
New Moon will fall next Year, vis. 

| 1712. 
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36 Of the ele of the Moon. 
1712. This, by the Rule delivered 
in the ſollowing Paragraph, will be 
found to be the third year of the 

| Moon's Cycle. I look therefore for 
the Golden Number 3, and find it 
(in the Calendar) placed to January 
the 1/4, and again to January the i; 

ſo that about the Time of the Nicene 
Council, there were two New Moons 

in the Month of January, every third 
year of the Moon's Cycle. Whereas, 
according to the fore mentioned Ob- 

ſervations, each of the ſaid two New: 0 
Moons falling now four Days ſooner, 
the firſt of them falls upon December 
28th of this preſent Year, 1711 
and only the other falls in the Janua- 

ry following, viz. on Janurry 27th, 

1712. . i COOODL 

6. It remains now to ſhew, how it is 

1 fna to be found, what Year of the Moon's 

what Year Cycle any given year of Chriſt an- 

bel ſwers to. And this is done by (4) 

Cycle any adding 1 to the given Year of Chriſt, 
efven Year and then dividing the Sum by 19. If 

anſwers fo. 19 juſt divides the Number of the 

Year given, then it is the 19th or 

laſt Lear of the Moon's Cycle; if 19 

0 (+) The Reaſon of adding 1 is, becauſe the Ara of 

Chriſt began in the ſecond Year of this Cycle. 

19 | does 


Of the Epatts of the Moon. 
does not juſt divide the ſaid Number, 


but ſomewhat of the ſaid Number re- 
mains over, then the ſaid Remaiader, 


ſhews the Year of the Moon's Cycle 
For inſtance; I would know co wha 
Fear of the Moon's Cycle A. D. 1712 
anſwers. And by this Rule I find i 
to anſwer to the third Year of the 


Cycle; for 1712 + 1 being divided 


by 19, there will remain 3. And thus 


much for the Cycle of the Moon. 


Come we next to the Epacts of th. 


Moon! It has been afore obſerved, 


4 


7. 


Of the Ex 
pats of 


that the Civil Lunar Year is eleven the Moon. 


Days ſhorter than the Civil Solar 


Lear. Conſequently, two ſuch Lie 


years will be twenty-two Days ſhort 

than two ſuch Solar years; and three 
Lunar Years will be ſhorter than three 
Solar Years by thirty-three . Days. 


Now ſuch as uſe the fixed Lunar 
_ (otherwiſe called the Luni-Solar Year, 
in order to-adjult the ſaid Lunar Year 


to the Solar, as often as the Lunar 
Year does thus come to” be thirty 


three Days ſhorter than the Solar, do 
intercalate a e of thirty Days 5 


into the Lunar Year ; except only 


every 19th Year ( 20 ; the lalt year of 


the Moon's Cycle) when the interca- 
Q lated 


38 Of the Cycle of the Moon. 


lated -Month conſiſts but of twenty- 
nine Days. „„ 
Golden Number. Epadts. By this means the 
; I. xi. Civil Lunar and 
33 . XXII. | Solar Years are 
3+-+. |--+ W. kept ſo adjuſted to- 
> . 8 = gether, as that the 
— 5 firſt Year of the 
3:25: |: 0]MOON's Cycle 
Ws. - Ix. | comes not ſhorter 
* XX. [of the Solar Year 
BE: 25 HY than eleven Days; 
FIST - XXIII the ſecond Year of 
. - 1 che ſaid Cycle not 
129 . Xx vil ſhorter than * 
BB. . . VII. It two Days; the 
| . oy "OW third year ſhorter 
= — — only by three days, 
Oc. as may be ſeen in the adjoyning 


are are the ſame (i. e. fall on the ſame 
Day every nineteen years, ſo the dit- 
- ference between the Lunar and Solar 
Year is the ſame every nineteen Years. 
And becauſe the ſaid Difference is al- 
ways to be added to the Lunar Year, 
in order to adjuſt or make it equal to the 
Solar Year; hence the ſaid Arenen re- 
ſpectively belonging to each Lear of 
the Moon's Cycle, is called the __ 

| 0 


1712. Wherefore 2 


' 


Of the Epact of the Moon. 


of the faid Lear, i. e. the Number 
to be added to the ſaid Year to make it 


equal to the ſolar Year. 


Upon this mutual Reſpect between * 


39 


the Cycle of the Moon, and the Cycle m to 


of the Epacts, there is founded this 
Rule for (/) finding the Epa@ belong- 
ing to any Year of the Moon's Cycle, according 
Multiply the year given of the Moon's 100, 


find the 
Fpadts of 
the Moon 


S ljan Ac 


the Dividend is the Epact. Ex. gr. 
T would know the Epact for A. D. 
1712, Which has been already found 
to be the third Year of the Moon's 


Cycle. Wherefore three is the Epact 
D 


and 33 being divided by 36, there is 
left three of the Dividend for the Epact. 


( Namely in reſpe& of the Fulian Acebunt. For 
in reſpect of the Gregorian Account there is a different 
Method, the Epact being different However, the 
Julian Epact being knowa, ir is eaſy rhence to know 
the Gregorian Epa. Namely, if che, Julian Epa® be 
greater than 11, Subſtract 11 from ir 2 it leis, add 30 
to ir, and out of the Sum Subliract 1, and che. Reſi- 
due will be the Gregorian Epact. For inſtance; it has 
been found, chat Three is the Fulian Epat for A. D. 
| + 30==33, and 33—11=22, 
which laſt Number (viz. 22.) is the Gregorian Epact 
for the ſaid Year, 1712. | 


O 2 i 


Cycle into 11; if the Product be leſs count. 
than 30, it is tlie Epact ſought; if 
the Product be greater than 30, di- 
vide it by 30; and the Remainder of 


us 


* 


* 


—— dou S — „„ FD 
. — V —— PY * pr gs — 
. 
N od N . F , 
. - X 
$ 
7 b 


— ³¹ w ä¼¹ . 01t/ots - 16 
1 * I * A n — 4 ” - , 
* 


7 
2a 


40 Of the Epadts of the Moon. 
By the Help of the Epact ma be 


To 2 5 by nn what Day of any Mont 
ble Epatts, any Year the New Moon falls 


4 7 thus: To the Number of the Month 
Month in from March incluſively, add the Epact 
any Year - 
the New of the Lear given; if the Sum be les 
xy fals than 30, Subſtract it out of 30; if 
1 5 Subſtract it out of 60 ; and 
che Remainder will be the Day, where- 
on the New Mon will fall. V. B. If 
the New Moon be ſought for the Month 
o January or March, then nothing is to 
be added to the Epact; if for February 
or April, ithen only 1 is to be added. 
Ex. gr. I would know what Da 2 | 
December the New Moon will fall on 
this A. D. 1711 the Epact 1 55 
is 22. By the aforeſaid Rule, I find it 
will be December 28th, for 22 11 10 
32, and 60—32=28. 


hne, be Day, whereon the New Moon 


To find the falls, being thus found, it is eaſy 
*. from thence to infer, what the Age Gf 
the Moon is on any Day given. How- 

ever, there is a peculiar Rule com- 
monly made uſe of to this purpoſe, 
which is this: Add the Epact of the 
Tear, the Number of the Month from 
March incluſively, and the given Day 
of the Month all into one Sum: 

| which 


U C 


which, if it be leſs than 30, ſhews 
the Age of the Moon; if it be greater 


than 30, divide it by 30, and the 


Remainder of the Dividend ſhews the 
Age of the Moon, or how many Days 


it Is from the laſt New: Moon, And 


this Method wil never err a Whole 


Day. For inſtance, & would know, 


what will be the Age oſ the Moon on 
December 31/7 of this Lear 1711. — 5 
this Rule I find, that the Moon will 


then be three Days Old, 7. e. that it 


will then be three Days from the laſt 
New Moon. For 22 + to = 31 
63, and 63 being divided by 30, there 
will remain of the Dividend 3. And 
this exactly agrees to the other fore- 
going Rule, whereby it was found, 
that the New Moon will fall on De- 
cember 28th of this Lear 1711. | 

It remains only to obſerve, that II. 
the EpaQts of the Moon are juſtly to ee 
be eſteemed as (*) Natural Characters are tobe 
of Time; foraſmuch as they depend gene- 
on a Natural Cauſe, viz. the Motion Char: 


of the Moon. For the Reaſon, why 


(*) This is inſiſted upon, becauſe the Epacts are 
by ſome efteemed, not Natural, but inſtituted Cha- 
raters, RE ; 


I; „ © the 


2 „ 11 Es tame = * 


as it had nineteen Years afore. And 


Of the EpaQs. | 


the Civil Lunar Year is leſs than the 


Civil Solar (i. e. Julian) Year by 
eleven Days, is, becauſe as the Moon 
goes round her Orbit, there are twelve 
Conjunctions of her and the Sun, (or 
twelve Synodical Months, which make 
up a Lunar Year) in leſs Time by 
eleven Days very nearly, -than the 
Sun ſeems to go once round the Ecli- 
ptick. And in like manner, the Reaſon 
why the Cycle of the Epacts, as well 
as that of the Moon, conſiſts of nine- 
teen Years, is, becauſe in that Interval 
of Time, the Moon's Motion has 
(much) the fame Reſpect to the Sun, 


thus much for the Natural Characters 
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OF the Cycle of the Sunday- 


(*) the Cuſtom of Affigning in che 
Calendar to each Day of the Week, ce. 


g The I J 


Of the Cycle of the Sun. 43 
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CHAP. IV. 


Letter, commonly called the 
Cycle of the Sun. | 


THE Cycle of the Sun is very im- 1. 


L properly ſocalled, foraſmuch as %, 


it relates not to the Courſe of the Sun, improper. 


but to the Courſe of the Dominical !y/e called. 
or Sunday Letter; whence it ought to 


be called the C 'ycle of the Sunday-Letter. 
It conſiſt of twenty eight Years, for- 


aſmuch as after every twenty eight 
Years, the Courte or Order of the 
Sunday-Letter is the ſame, as it was 
afore. 


The Uſe of this Cycle arifes from 2. 
of the Uſe 
of this Cy- 


one of the firſt ſeven Letters of the 


Alphabet; «A being always affixed to 


9 at 
. % 


( This Cuſtom being Arbitrary, hence this Cycle | 


is not à Natural Character, but of Humane Inſtitution. 


0 4 Jauu- 


Of the Cycle of the Sun. 
Janas) 1/}, Whatever Day of the 
Week it be; B to Januar) 24, C to 
Januar) 3d; and ſo in order G to 
WW Januar) 7th, After which the ſame 
= Letters are repeated again, A being 
* affixed to January 8th, &c. According 
"to this Method, there being 52 Weeks 
in a Lear, the ſaid ſeven Letters are 
repeated 52 Times in the Calendar. 
And were there but juſt 52 Weeks, 
the Letter G would belong to the laſt 
Day of the Year, as the Letter A does 


do the firſt; and conſequently, that 
580 Letter, which was at firſt conſtituted 


„the Suma Letter, (and the fame is 
tao be underſtood of the other Days 
of the Week) would always have been 

ſo; and there would have been no 
Change of the Sunda)-Letter. But 

our Vear conſiſting of 52 Weeks, and 

an odd Day over, hence it comes to 

paſs, that the Letter e belongs to the 

laſt, as well as to the firſt Day of eve- 


4, 


ry Year, © For, although every Leap- 
Fear conſiſts of 366 Days, and ſo of 
two Days over 52 Weeks, yet it is 

not uſual to add a Letter more, v2. 

B, to the End of the Year; but in- 

ſtead thereof to repeat the Letter F. 


; 
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Of the Cycle 1 the Sun. 
which () Deco to the 24th of 


February, and to affix it again to the 
intercala ated Day ( as has been () afore 


obſerved) wit we call february 
25th. By which means the ſaid ſeven 
Letters of the Alphabet remain affixed 
to the ſame Days of a Leap-Year, as 
of a Common. Year, through all the 
reſt of the Calendar, both before and 
after. The Letter A then thus always 
belonging to the firſt and laſt Day of 
the ſame Year, and on to 
the laſt Day of the Old Year, and 
firſt Day of the New; it thence comes 
to paſs, that there is a Change made 
as to the Sunday-Letter i in a backward 
Order, that is, ſuppoſing G to be the 
Sunday-Letter one Year, F will be the 
next, and ſo on: which is ; illuſtrated b 
the following Table; where it mult 
be obſerved, that the great Letter is 
the 1 2 Letter 8 each Fer. | 


5 5 


21 
— 184 % * 


As ma be — in the Calendar ined ou 
Rr. this at rad | | 


N nao 2 8. 7. | 


”— 


December 


46. Of the Oele f the Sun. 


December 171 1. IJinuary 1712. 
2. . 24 | Monday 4. . ++ I | Tueſday 
35 :.28 | Tueſday b. 2 Wedneſday 
Coo. 26 Wedneſday - DT oo 2 5 Thurſday 


d. , . 27 | Thurſday d.. 4 | Friday 
© .. « « 38 t Friday | Res . © 84 Saiurday . 

> f . © „ 29 Saturday f 0 06 6 Sunday 
SG. 30 Sunday ; 8 e+e 7 Monday 


a » ” 0 3T Men iay „ Tueſday 
As from the foregoing Table it is 


The odd evident, how the odd Day above 52 


Day in 


evory.Com. Weeks in a Year does make the Sun- 
mon Tear. day-Letter change from one Letter to 


mabe s 
fingle 
Change 


4 the next to it in a backward Order; 
in ſo it is obvious, that were there but 


the Sun- this ſingle Change, Sunday would be 
2 denoted by each of the ſeven Letters 


der. 


every ſeven Years, and ſo the Cycle 
of the Sunday-Letter would conſiſt of 
no more than ſeven Years. But now 
there being in every fourth or Leap- 
Year two Days above 52 Weeks, 
hence it comes to paſs, that there is 
every ſuch Year a double Change 
made as to the Sunday-Letter. Name- 
ly, as the odd ſingle Day above 52 
Weeks in a common Year, makes (as 
has been ſhewn by the foregoing Ta- 
ble) the firſt Sunday in January to ſhift 
from that which was the Sznday Let- 
ter of the foregoing Year, to the next 
1 Letter 


Fu OT 8 8 
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. 


to February 234; ſo this latter Table ;, 5e Sun- 


a \ 
ſ 


47 


Letter to it in a backward Order; fa 
the other Day, intercalcated every 
Leap-Year after the 2 50 of February, 
(though it makes no Change as to the 
Days of the Month, to which the 


Alphabetical Letters reſpectively be- 


long ; which is brought about by the 
Artifice of repeating the Letter F 


twice, as was afore obſerved : yet it) 


does make a. Change as to the Days 
of the Week, to which each Alphabe- 
tical Letter is to belong for the re- 


maining Part of the Lear; as is evi- 
dent by the following Table contain- 


ing the latter Part of Febraary 1712, 
being Leap-Year, and the former Part 


of March. 
February. March. 
23 | Saturduy 1] d Saturday 
| 5 F | Sund ay 1 E | Sunday 
25 f 1 Monday 3 | f | Munday 
.26 | g | Treſday _ 4]g|] Tueſday 
27 | a | Wedneſday 5s | a | Wedneſday 
28 | b | Thurſday © 6 bi. — 0 
29 | c | Friday 71 c| Friday 


As the former Table ſhewed, how 4- 


it comes to paſs, that G is the Sunday- 7% inter- 


Letter for 1711, and F for 1712, at pay makes 


the Beginning of the faid Year, even double 


Change 


\ 


ſhews 


——ͤ—ͤ— 1 oa 
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3 


day Letter ſhews, how it comes to paſs, that 


every 
Teap- Tear. 


- 


after February 234, not Fas afore, but 


E is the Sunday-Letter for the Reſt of 
the Year. And conſequently as the 


former Table will ſerve to ſhew, how 


by the odd Day in a common Year, 
there is made every common Tear a 


fingle' Change as to the Sunday-Letter ; 


ſo the latter Table, compared with 


the former, will ſhew how by the 


intercalated Day of a Leap-Vear there 
is made after Februamy 23d, in every 
Leap-Year another Change of the Sun. 


 day-Letter, beſides the former made 


This Cycle 
why con- 


conſiſts of 


twenty- 
eight 


. 


at the Beginning of the ſaid Leap- 
Lear; and conſequently how there 
comes a double Change of the Sunday- 
Letter every Leap- Lear. 
Now as the Cycle of the Sunday- 
Letter would have conſiſted but of 
ſeven , Years, had there been only a 
ſingle Change of the ſaid Letter; fo, 
by Reaſon of there being {a double 
Change of the ſaid Letter every Leap 
or fourth Vear, it comes to pats, that 


the ſaid Cycle conſiſts of four Times 
ſeven Years, i. e. the Sunday-Letter 
does not proceed in the ſame Couvſe 


as it did afore, under twenty-eight 
, Years; and after that Number of 


Years 


* 


r © we 097104220 TOg Sh PT 


/ 


| the Oele d of the Sun. 49 
Tears its Courſe or Order is the fame 

as it was afore. Which is illuſtrated 
by the following Table; where it is 
to be obſerved, that the firſt Year, 
and every fourth Year after, of the 
Cycle is a Leap- Lear, and therefore 
has two Sunday-Letters appertaining 
to it. [SH 4 To eo Th 


1 


A TABLE of the Cy: 
| | , = „ * 
Cle OT the OUR, 


A 


# * — 


by Ba) Berg FEN7 Af Bas ED] 
18 F 


2 [6 8 % B 4 D 22 A [a6 C 
f 19 E 


1 

7 f 
3 D 7 F [ir A [15 C 23 G [27 B 
10. 8 E 12 G 1 B 20 D 24 F [28 A 


7. wy  * 


Io find what Year of this Cycle any 6. 
given Year of our Lord anſwers to, 7o find the 
and conſequently, what is the Sunday ele of '* 

/ 12 | the Sun for 
Letter for the Year given, work thus: any given - 
To the Lear of our Lord given (0 _— of *\ 
add 9, and divide the Sum by 28. If rift 


| 


_— 


— — 
4 (1) The Reafon of adding 9, is becauſe the Ara” 
of Chriſt began in the Tenth Year of this Cycle. 

D any 


, 


10 Of theCGycleof the Sun. 
any of the Dividend remains, the ſaid 
Remainder ſhews the Year of the Cy- 
cle ſought; if nothing remains of the 
Dividend, then it is the laſt or 28th 
Lear of the Cycle. For Inſtance, I 
would know, what Year of the Cycle 
of the Sun, A. D. 1712 anſwers to. 

By the foregoing Rule I find it to an- 

ſwer to the 13th Year of the ſaid Cy- 

cle; (for 1712+ 9 = 1721, and 1721 

being divided by 28, there will be 

left x3;) and by the Table of this 

Cycle I find the 'Sznday-Letters for 

the faid Year, being a Leap-Year, to 

be FE, viz. F from the Beginning of 

January to 8 234, and after 

that E for the Reſt of the Year, ac- 
*cording to the (*) Julian Account. 

- * It may not be altogether unuſeful 
vba Bay to obſerve further, that each of the 
of the firſt ſeven Alphabetical Letters always 

| 0 as is afore noted) belonging to the 
am Month ſame Day of each Month in the Year, 

falls»por. hence the two following Engliſb Verſes 


— 


(*) Having found the Sunday · Letter according to 
the Julian Account, the Gregorian Sunday Letter will 
be sie third in a backward Order from the Julian. 
Thus FE being the Julian Sund ay- Letters for 1712, 
being Leap- Tear, CB will be the Gregorian Sund ay- 


Letters for the ſame, | 
N  ſhew 


f 8 


0 theCycle of the Sun. 
ſnew by the firſt Letter of each Word, 
what Letter belongs to the fr/t Day 
of each Month; the Order of the 


Words anſwering to the Order of the 
Months thus: n 


Fan. Feb. March, April, May, Func, 
At Dover Dwells George Brown Eſquire, | 
Fully, Ang. Sept. Of. Nov. Dec. © 
Good Chriſtian Faith, And Doctor Fryar. 


Wherefore the Sunday Letter being 
| known, it is eaſy by the Help of the 
foregoing Verſes to tell, what Day of 
the Week the firſt Day of any Month 
falls upon; namely, by conſidering 
the Order or Diſtance of the Letter 
belonging to the firſt Day of the given 
Month from the given Surday-Letter. 
Ex. gr. I would know, what Day of 
the Week the firſt of February 1712 
will be, when the Sunday Letter will 
be (at that Part of the ſaid Year) F. 
By the foregoing Verſes I know D is 
the Letter belonging to February 1/7, 
and therefore F being the Sunday-Let- 
ter, D. (as being two in the Alphabe- 
tical Order before F) muit denote 
Friday, which is agreeably two Days 
before Sunday. 5 , 
n 
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52. - Of the Cycle of the Sun. 
In like manner, if it be enquired, 
what Day of the Week March iſt, 

will fall upon in 1712, when the Sun. 
day=Letter will be changed from F to 

E. It being known by the foregoing 
Verſes, that D. is the Letter that be- 

longs alſo to the firſt of Mzrch, it 
follows that, as D is the Letter next 
before E fo March 1// muſt fall on 
(that Day of the Week which is next 
before Sunday, viz.) Sat ur dax. 

8. It being thus to be known, What 

T» fns Day of the Week the jir/? Day of any 
what Day Month falls upon; thereby may be 
4 yea lil) known alſo, What Day of the 
other Day Week any other Day of the ſame 


ef tb ,. Month falls upon; namely, by conſi- 


ſides the dering, that the 1ſt, 8th, 15th, 22d, 
2 fals and 29th Day of any Month always 


fall upon the {ame Day of the Week; 
and then reckoning, how far diſtant 
the Day propoſed 1s from. any of the 
aforeſaid Days. For inſtance, I would 
know, what Day. of the Week March 
18th falls upon next Year, vis. 1712. 
It being afore known, that the firſt 
Day of March will then fall on Sat ur— 
day, it follows, that March 15th will 
be likewiſe on Sztzruay ; and there- 
fore March 18th (as being three 85 5 

N aſter 


5A Rd 8 Fe 


found, What Day of the 


 ſhewn the Uſe of the 


* 


Of the Cytle of the + Suri. 


aſter March 15th) will fall on Tueſe day; 


as being three Days; after 3 
And therefore, 'by the Sunda Lanier 
and the; foregoing Verſes, 


Day of the Tear in genefal. wilt fa 
1 And thus we _ arg 


ay *: : Rh the e. T 7 
144 ws — T | £ 1 % ; 
, 4 
: „ 
F £3 * - — 1 # tho 4 4 0 . U ! * «110 112ibuTl 
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IE Indietion is IP py ae of bf 5 
teen Years; which has no Rela- 


= tion to any Celeſtial Motion, but was 


inſtituted wholly on a Political or C1- 
vil Account, vis. in reſpect to certain 
Taxes (as is the moſt received. Opini- 
on) which were to be paid every fif- 
teen ears. When this Cycle was 
firſt inſtituted, is not left upon Re- 
cord; but it is evident from Hiſtory, 
that it has been in Uſe ever ſince the 
Time of Conſtantine the Great, or 
from A. D. 312. It was uſed both 
by the Greeks and Romans, but after 
Da manner ſomewhat different. 
The Roman Indiction is ſtill uſed by 
the Pope in his Bulls, Oc. And the 
Fear of the Roman Indiction anſwe- 


——_——_ 


— CO” 


( The Greek indiction begins "UN the gef. of 
September, the Roman Ind iction from the firſt of Ja- 
nuary. And the fcrmer is uſed in the A, of Councils, 
ou the Novels o che e, 7 

| ring 


is F 


of the Julian period. = 


ng to anyagiven Year, of hriſt i 

und, £249 () adding; 3 to tlie given, 
Year of Gal and dividing the Sum 
by ag . The Remainder. o the Div 4 


dend, if any there be, ſhews. the in 


Gion; il, nothing remains, hen 
the 15th br kt Year of. . ae dicki 505 
The rincipal Reaſon of t 9 N 
tice of this 'Cycle.in this raatiſe, is 
becauſe it , conduces to the. Under 
ſtanding , of 9 Julia Fegioc, 1 
1 WE $6,094 | pea next. | 

Period is no other 2 55 
a HAD 28 5 pat ap of the three f — * 
fore. mentioned Cycles of the ; Moon, ri mw 
Sun, aud Indiction, multiplied one. 


| into the other, and ſo conſiſting of 


7980 ears. For the Cycles, of” the 
Moon and Sun, 1. 19. and 28 being 
multiplied together make (#) 5323 
which being multiplied again by 15. 
the Cycle of the — —— 7980, 


** 2 —— 


em — 
— — y 
N * 8 — 75 7 — 14 


0 The Kelsey of adding 3, is, tech Dor. 
began in the fourth Tear of the ſaid Rom an In- 
diction. 

(*) This Number of Years, arifing from the cyeles 
of the Moon and Sun being mulciplied £6; ether, is 
pecuſiarly ſtiled the Dionyſiun Period, an "alfo the 
Victorian Period, from Perſuns of che like Niles, who” 


2 * Vie thereof. 
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1 ey Tt is 
155 Period, becauſe it 
d by the Author or Inven⸗ 
ofept Scaliger, to the Jalian 
Ye! ts fore: mentioned Cycles. 
ki "i excellent Uſe in Chronology, 
ot Diſtinguiſhing of Times; becaüſe 
"this fartie Years of the Cycles '6f the 


Mon, Sun, and Itidiftion, Which be. 


long to any one Year of this Julian 
| Period, will never fall togerher again 
till after 7986 Years, and confequent- 
ly not as long as the World. 5 


Ly bs according to the 110 | 
received concerning a Bunten 


of the World. 440 Mich is "Period 
will probably not expire before the 

Eud of * yore 410 thereby con- 
ſequently m be diſtinguiſhed the 
Times of all buture Events; ſo it ex- 
tends n (ll) before 157 bs. 1 


a I 


>) Namely, That i it ſhall endure but 6000 Years, 
Of which about 3000 Years being expired before our 
Saviour 's Nativity, and ſomewhat above 1700 Tears 
being expired ſince, there remains bur about zoo 
Tron more for hu World to laſt, according to the 
13 
ON Namely, Julian Period 4714, anſwering to 
12 Wer. being Born but about che 
e Year of the World, it thence follow, that the 
© He muſt be conceived to commence or de- 
Zin abo ut Jop Years before the Creation, 
5 ging 


«MT 
* 
5 * 


or L en he -- An * — * dn, „ F PEP 


| Year of Obviſt 25 474 Ws 
2 Years of the Julian Period were as any 5 


expired E A. - 1.) and the Sum Lear of 


ern 


= of ty] alley aid, 
ing of che World. and chereby con- 
Tn al J Bre Fam che ts 
= ent ye- 
ry Creation. Hence r do 


endeaypur to adjuſt all 
7 85 Time, and conſequent]. 


79 A he Julian 
Period any gf = fer 9. Chr an- 
ſwers Work o the giv 


Te. the Year of the Julian Period ti 


bought. For inſtance, I would know, - 
what Year of the Julian Period A. D. 


1712 anſwers to. Now 1712-+4733 


==6425,. the Year (ought of the * 8 _ 
an Pero 1 


To „ 


en of the u- "= 
__ | 
wers to 


12 Tk — 


= 


y all | 15 2 
and Events recorded in | 


to the 2 r 
To fnd, wha Year of he 


0 

: ; 
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On the contrary, having the Near * 


ian e ven to find 7 
what A. D. anfwers thereto, work 


of che Js 


Fa 
« fad 


rk at 


thus. From the Year of os, ian —_ to 
Period Given, i ubſtract 4713, ( 158 Tear 1 due 


ahoye- mentioned, and 
Reſidue... will be the A. D. ſough 

Par inſtance, I would know, what 
e iP Þ ad 1 75 64 Pris 


16 


Of ite Johan Perigh. 


e —4 1 — 118, the 
A. D. ſought. 1 4 125 5 

- If the Year of the Julie Periolts = 

1 l ben be 4713, or leſs than it, then Sub- 
N ſtract the ſame from 4714 > (which 
Chriſt an is the Year” of the uliun Period, that 
furry #6 anſwers to A. D. 1.) and the Reſidue 
72. *+ 7b Will ſhew, how long: afore (the Begin- 
Jae ning of the common i en from 
3 Ye the Nativity of ) Chrift the given Year 
TY the Juli an Period was. For inſtance, 
f 1 - the City of Rome is ſaid to have been 
. 3960. I would knõẽ- 
therefore, how long it Was built be- 


fore Chrilt.. Now 471439507564. 


Wherefore Rome was built 754 Years 

before (the Be Eginolng, of rhe common 

6. ra af af Chrit 

Tv fad the 10 know what Year of the Cycle 
2. of of the Sun, Moon, or Indiction, an- 
mesa, wers to any Lear given of the Julian 
— 32 25 eriod; divide me 1 0 Year reſpe- 
footing ively by 28, © 1 . The 
— 4 ha Beall of 16 1125 Dis ihon will 
ar be- "hyp the 1 of the Sun's Cycle; the 
2 * 5 ainder of the ſecond Diviſion 
Will ſhew the Year of the Mogn's Cy- 
1 cle; and of the third Diviſion, "the 
| Fear of the Indiction. If nothing fe- 
mains in each ny, then it 15 ai 

11 


# 5 188 4 


Of: „ie Julian Period. 
laſt Year * each Cycle reſpective- 


ly. „ 
On the contrary to know, what 


Year of the Julian Perie anſwers\to 41 — 


any given Lear of 10 e Cycle of the 


Sun, or Moon, or Indiction; multi- 


ply the C. cle of the Sun iatd 4845, 
tha Cycle 5 the Moon Array ii 
the Cycle of the Indiction into 
The Sum of the Producꝶs being « bi. 
ded. by 7980, the Remainder will 
Mev the. "FRG of the Sa Period 

non 

by 77 thus we 1 ne throug gh 


the ſeveral Characters of Time, 5 Cycles and 


7 8, 


Computation aſter a certain Number 


of Years begins ane); whence. each ted. 
of them. is ſtiled, either a Cycle, as the 
Cycle of the Sun, Moon, and Indicti- 
nk or a Period, as the i JAS 1 
riod, | vgs 


8. 


0 


8 11 ry r. T's 1 


| ad e 

wot 62% Ne Rs ar ” 
5 the fra of the Olyme 
piads, and the fra of the 
” - Bulldjng of Rome, kT 


XXY Eren to ſpeak of thoſe 
pfEpoeh's Chara ters of Time, whoſe 
of Aras, Computation does not begin a-new | 
_* after acertajn Number” of Years, but 
F Ml continued on further and fur- 
VA Ge ur yo ice reſpective Heads or 
1 e ings. And theſe are 4 
Ringuihed on the circular Chara- 
Rers' of Time already deſcribed, - 'by 
the Name of {*) Epoch or Erus. 
2 here are ſeyeral Epoch's or Ara's 
fn. th made uſe uſe of, both formerly and at 
preſent, in the ſeveral Parts of the 


lowh by Us 
and other 
Cuviſtiant. ny - 6) Theſe words are frequently uſed promiſcu- 
= *- ouſly. Some rake an Ara to denote properly any 
continued Computation, and an Epoch to ſignify proper- 
ly the Beginning of the ſaid Computation; the Greek 
word xd denoting (as ir were) a Pauſe or Stop in 
Time, 2 whence Time is computed. As to the 


ele of Ara, Pere is no good Account of it. 
b Wor! 1d. 


E 


— 


— . / OT TIOT 


, 


«0 


one en 


World. That of principal Concern 
to 2 Chriſtians bo the _ of _ 
or the common Wa computing 
Time from the Nativity of Christ; 
according to which this Lear 
s reckoned the 171 1th m the Nas 
tivity of Chriſt, or rather from the jr 
of January next following. the Nativity 
of Chriſt, according to the common 
Computation generally xeceiv'd in 


Chriſtendom, - or Exrops, | The Era oe 7 


Way of Reckoning from Crit, | 
\ firſt inzroduced by one Dian, * | 
named (9) 2 ſomewhat more 
than 500 Years after Chriſt ;. Since 
- which Time Chriſtians have reckoned 
their Years, either from the Birth or In- 
carnation of our Bleſſed Savigur; wheree 
2s befqre they were wont t0-reckon 
ſome other Ways. According to Dia- 
_ m/s, the Author of the Ara com- : 
d from Chriſt our Lord, was Oh 
Feived on the Sch of the Calends of 
April (now called Lady-Day in the 
firſt Year of this Era; and was Born 
about the then Winter-Solſtice - next 
following ; chat is, Decemb. 25. And 
this Account Was at art Univer» 


—— * 


: 10 He was 70 Turnamed {= his lirtle Stature. 
ſally 


\ 


— © I Se . C4 THAIS arm. 


1 JO de Mar if Chin, 


f * 


Aly received among Chriſtians; but 
is now a-days uſed only in England 


and Ir land, here not only the Ec- 


cleſiaſtical, hut alſo the Civil Lear, is 


ſtill / reckoned according to Law, from 


the Fraſt f the Anumciat ion, or Lach- 


Day, as it was at firſt by Dionzſius him- 
ſelf. 'Whereas in other Parts of Chri- 
ſendam, as is afore dee 264 even 


in England as to common Affairs which 


require not a Legal ¶Eccleſiaſt ical or 
Civil) Date, the Lear of Chriſt is 
reckoned now a- days, not from the 


Arnunciation or Lach-Day, but from 
the Firſt of January next before the 


Lady-Day from which the Legal Date 
of our Eccleſiaſtical or Civil Year begins. 
It is alſo to be obſervd, that the Com- 


mon Account by eA. D. introduced by 


the foreſaid Dionzſius Exiguus does not 
agree exactly to the True, lears of 


Chriſi's eAge. Foraſmuch as accordin 
is ereto, Herod the Great muſt be Dea 


| before our Saviour was Born, which 
is contrary to the Goſpel Hiſtory. How 
much the Difference between the True 

and Common Account is, the Learned 


are not agreed. But I refer that Opi- 


5 
* 
5 


nion, Which makes the common Ac- | 


g A 2 3. count 


_ 1 
8 


: * 5 


a, a N 2 


* "Y S 34 6 


N 


op the 2500 of ihe Welk. 


bout Foo eke 2 tee, Years.” | So that 


® as vox \ 


ing 8. 4 | » x 1 21 
here is l Wer as 8 


quectly: made Uſe of b. Chriſtian FLAIR 


Writers, namely, the Ara of the World, or 
Creation, which is generally agreed to creaden· 


have been about 4000 Lein before | 
Chriſt. And becauſe to ſay ſuch or 8 
ſuch a Thing fell out in ſuch a Near of | 


the World, does not give us ſo clear 


an Idea of the Diſtance of the ſaid 
Occurrence from us, as it does to ſay, 


that it happened in ſuch or ſuch a 
Year before Criſes therefore, the Com- 


putation from the Creation of the 


World begins to be laid aſide, even in 
Matters relating to the Sacred Hiſtory 


of the Old Teſtament, and inſtead 
thereof the Occurrences of the Old 


Teſtament are now 2-days computed 
by their Diſtance before Chriſt 'Phus 
inſtead of ſay ing, that the Univerſal " 
Deluge happened 4. B. or in the Year 


of the World, 16956, it is thoughit 


more Inſtructive to ſay, that it hap- 
2 8525 CAN . * N Chiift, this 
Jeſt 


bt #2 3k 


* * 
= 


fo of the 


07 the Year 1 te Wold 


* Manner of Com 
A clearer Not ion 


Diſtance from us. For = bay 
Wong to reckan our Dude from, Cbri 


and fo reckoning this preſent Year tq 


betthe r711th from Chriſt ; when we 
n bore © m__ 4 the Flood was 2294 
iſt, we can ſiom thence eaſi- 


2852 — ng that the Flood was about 


400 Years ago in reſpect of this 
ſent Tims, And on ine 00 Tonk 
derations, it appears to en 
beſt or eaſſeſt and Sana} V ay for us, 


to compute hikewife all —— 1 


mentioned in any other as well as the 
_ Bagred Hiſtory, by their Diſtance ei- 
ther before ar after Chriſt ; and ſo to 
make. the Natjwity of Chriſt the Dat 
verſal Head or Epoch of all Chronolo- 
Sy, counting therefrom all Qecur- 
Fegges either 'Backworg or Forward. 
Ihe moſt Antient and Renonroed 
Epach yicd by the Heathens is that of 
the Olympiads . or Ohmpick Games, 
which were inſtituted by one ＋ 575 
in the Fields of O. — 4 4 Cit 2 
Town of the Region Els in the 
Ponneſe; and Which laſted five —— 
_-the laſt whereof. fell on the Full Moon; 


which was next after the Summer Sol- 
"ice. 


Þ 2 SO 41% A Ss ASE GC 


9 


))). ͤ ͤ ⁰K000 ho No 


cf "the Gebel, _ 


. 5 These Gates were Sele 1 
every. four Years, that u, t he 


three- Years between the Ms en 


in the next preceding and the next 


following Olympiad was. cele ratet. 
Hence 57 A rt pleat Olym 16d, is de- oh 6 0 


noted -the Se of four Vears; 5 


Lear Wherein the Olympiad was. cel nt 


br ated, 1005 


Ceiebtarion 0 0 0¹ m pial is 
referred. to the 3938th Year of the ' 
r Period; and conſequently to 
777th Year before, Chriſt, viz. to 
the alends of July, in the Summer 
of the ſaid Tears. Wherefore, 
Any Tear of the 0. nbi being £ 
given, to find the cotre pondent Yee To find = 
of the Julian Period, work thus; Mul- Jaller per Pe- 
tiply the compleat Ohmpiads by 4, riod an- 
and to the Product add the Year tit it eee 0 
be given) of the Ohm 7 5 running, 7 hg of 
and alſo 3937, the Sumi is the Year te oh- 
of the Guliag Period ſought. For In-. 
ſtance, Rome is ſaid to be built, ac- 


cording to Varro's Account, in the © .. 


fourth Year of the ſixth Olympiad. 


Wherefore I multiply 5 oy 1 ge - 


of the compleat Olymprads) - + 
which makes 20, and thereto - 44 
4 more, (the Year given of -the 1 


ſtlled the firſt Year of TIES 50 * 
"the 6 firſt 


66 ov. the a. 


iad 57 or th 0¹ iad,) a 
8 Ws, All 0 


Mole 3961, the FEOF, 98H, a 


3 Julian eriod. 
. 1 Hoi found the Year of the Jo 
Fo pet _ Period V infevetiog to any given Year 
the corre- Of the Olympiads,. thereby may alſo 
Lane be found the correſpobdleit Yeu! (ie 
Chriſt. ſpectively) before or After Cult 
Namelh, if the Year found of the 
jen Period be le&'than 4713, the 
TubſtraQ"* the ſame from 4713, an 
the Remainder will ſhew the corre, 
ſpondent Year before Chriſt : But i if 
i Lear found of the 
be greater than 4713, then ſubſtract 
713 from it, and the Remainder will 
? hw! the, correſpondent, Year after 
I Chriſt- Thus, it being found, that 
-1 4» Rome was built in Julian Period. 390 t, 
I ſubſtract 3961 from 4713, and rhere 
remains 752, the correſpondent Lear 
* 5 l NE 5 Chriſt, wherein Rome Was 


Another the correſpondent Year of the Julian 


Way to fd Period, the Year before or after Chriſt, 


the Year 


of Chriſt reſpeckively anſwering to any given 


anſwering Year of the Ohmpidas may be found, 


Olynoick thus. Multiply (as afore) the com- 


Year, | Felt On mpiags 28 4 872 to 791271 Pro. 
duc 


4 3 
* 


Julian Period 


But if there be no Occaſion to gad 


Ae 


Before Chriſt,” as, was found before by 
the other Methoc. 


Of. Of. the. hain, . 76 
2 ut * the Yer given (af. any be 
gcityed) of the Ohm wed. running. 


his'Sum, 5 it be leſs tha 


ſtract it from 776, and” Us a 
der Will ſhew- the correſpondent. Year 


before Chriſt: but. if the Sum | be K 

ter than 776, then ſubſtract 

it, and the Remainder will 7 5 0 
correſpondent Year after Chrilt. Thus <i> 
I would. know what Year of Chriſtt 
anſwers to the fourth Year of the ſixth n 
O ſupiud, wherein Rome Was built 
according to Varro. e _ 


aſore) 5* 4 = 20, and 20 + * 
Which Sum being leſs 19590 7765 
ſubſtract it from 776, and e will 


remain 752, the correſpondent Lear 


1. 


Any Year of the Julian Period be- 8. 
ing given, to find what Ohmpick Year 225 a 


anſwers thereto, work thus; From ohmpiex 


the Near given ſubſtract 3937 and Tear an- 


ſwert to 


divide the Remainder by 4 „the Quo- gen 
tient will ſbew the complete Olym- Tear of the 


71ads, and the Fraction or Remainder Julian Pe- 


of the Dividend will ſhew the Year of 
the Olympiad running. Tf there be no 
ſuch Remainder, then it is the laſt or 
fourth Year of the 0!) /ympiad running 
Foe Lg I would know, What Ohm 


P Ck 


j lf 
! 

| 5 
| 
il 
AI 


Roe, U C. or Building 


” 
14 
E 


4 * 7 4 ©, * W 
- A 7 
: & * 

+ þ 4 * * 
118 * B 
— 5 8 . 9 7 4 

; At. 


nput: 

# +a anſwers to 4 P. 3961. 
From 3961, I ſubſtrack 3937, an 
there remains 24; which divided by 
4, gives 6 in the Quotient, 4nd leaves 
L's FINER of hy 17 * 

ore the Ohmpick Year fought; is the 


fY 


4d 9. * As the Account by the Ohmpiads 


= Fra of 


Was, the principal Era aiong the 
U. C. or "Greeks; ſo the principal Æra artiong 
the Boil- the Romans wasz, that of the ( 

f Rome ; which, 
according to Varro began Julian Pe- 
riod, 3961, but according to the Faſt: 

2 in the following Year, vis. 
Julia Period 3962. Wherefore 
10. Any Year of U C. being given, 

22 ede add thereto 3966, and you'll have the 
Julian Pe- correſpondent Year of the Julian Pe- 


Bod a riod, according to Varro's Account; 


fwerbig % , I. er emen ch 
en Or add 3961, and you'll have the 
of correſpondent Year of the Julias Peri: 


U.C. od, according tothe CapitolineAccount; 


On the contrary, from the given 
Year of Julian Period, ſubſtract 596 Oz 
and the Reſidue will give the Year of 
D. C. according to Varro; or ſub- 


- 
aa... £244 a Fenn . 44 3 
» by 
5 - * 


u. c. are the feirial Letters of Urbs Cond ira, 
and fo are put to denote in ſhort the Building of the 
5 ſtract 


a 4s Building of 3 By 


ſtract 3961, and tune Reſidue will be 
the Year of U. C. accordiug to the 
Capitoline Account. — 

Foraſmuch as Rome is computed 6 o FER .. = 
have been built 752 Years before Io d is _ 
Chriſt ; rhe fe 752 ſubſtract f 
any given Year of V. C. leſs than tlie ter Chriſt, 
ſame, and the Reſidue will ſhew the ep 
correſpondent Year 5. fore. Chriſt: Or ven 55 | 
if the Lear given of UV. C. be greater of U. c. 
than 752, then ſuhſtract 752 from it, 
and the Reſidue will ſhew the corre- 
ſpondent Yap after Chriſt. Thus the 
Regal State of Rem. Is computed to 
have ended in U. C. 245, to which 
anſwers the- Year 557 Before Chriſt: 
"or 752—245=507, And the Remo- 
val of the Imperial Seat from Rome to 
Conftantinople by Co:/fantine tlie Great, 2 
is computed to hive ene. 
[ 68 ls and 10.332 Vears feel Chriſt 
for 10 847528333. | 

As tor other EE or Ef. 1 8 they 12. 
being of leſs Note and Uſe to us, it of other 4 
will 90 ſufficient to ſhew im ſhort, Eo cee 
how long before or after Ghrilt each. of 8 8 
them oy . a 
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18 


and fo the Ara taken 


1 355 and conſequently 


the Books of the 3 


. * 1 
* - 
3 . - 
' . * 


2 Of Epoch's or e. 


* 115 


25 | | Before Chit 
"The Denen of Thy! TEE 


| is computed to fall in with/ , 


0 Julian Period, 3531, n, Ao 
from thence to begin. ; 
The ra of Nabon 8 
bus of Babylon, n the = 0 6855 
Beginning of whoſeReign | 
the 222 and Eg yptz- 7. Fee 
aug reckoned their Years, | 
began Febraary 26. J. P.. 1 


The #ra (4) of they _ 
Death of eAlexanger the 
Great, began 2 25 „ 
Ws FP: 439 and. 2 RE 


dat. Fong 


mn... 


0 Herein is . ho Opinion ak bone Her | 
| lie nales. and Diodorus Sit u lu. 


( Some diſtinguiſn between the Mezendican Ara, 
and the Pbilippean, making the Philippean (ſo catled 


from Philip Aridew, Brother to Alexander the Great) 


to begin from che Death of Alexander, or more exact- 


y from the 12th of November following the Death of 
1 J N and ſo Julian Period, 4390; and the 4. 
lexandrean to begin not till twelve Years after Alex- 
ander's Death, v. Offober 1/t, Julian Period, 4402. 


This latter Ara is eſteemed by ſome learned Men to 


be the ſame with the Ara Seleucidarum, otherwiſe 


called Ara Contrattum, and the Fears of the Greeks | in 


pe The 


: 


began fronr the Autuma WE" 


began Auguſt 29, J P., 


3 7 7 * 


"Of Epodtkhon lee 


Before Ch 
"The ra of "the Gir . 
Antioch uſed by Ease, 2 1155 7 N 
Evagrins, Cedrenus, &c. 5 


J. F. 4665, and ſo * DE 
The E/a of the flees. Ex 8 
1 22 8 
ar, n January 1, Tit 
7 4 ſo 25 bf 
The Era Actiaca, ſo 1 15 won A 
denominated from the Vi. o ih IN 
ctory obtain? by e Ag. 5 : 


over! Anthony at Acta . P.. Np 0 


VI 8 97 
; A. and 00 71 


AA _ KS 1 vt Is 

1 5 Eau | — Alkyl; 
4 478911 22 211 
The Diaclefian rains < FP: 1 FF Sk) 
Era of the (]) Martyrs, : 
otherwiſe called the Era 


o* 


of the a W 3 W we 
Ange 155 A. Ne: . 
2 1 ng Os 2 IE 1 — 


a So called ne TO Mulcirude of Chriſtians char i; 
luſtered age. in che  Divclefian Perſecution,” 


* 2613 


a. 


yl 
wv * * 4 


7% 
2 


| 


_ Turks a 


| Of Epoch's or EEra's, 


ND 21620 8 dle Chi, 


The re of cue Her tri, . 
or Flight of Mahomet from 
Mecca to Medina, uſed by > 622 
eArabs, be-\ 
ly 1 A. DD. * „ 
1 e ra of Tesdegird )) 
0 32 


or the 6 4.1 Town 


8 * IT TER & the Begin- 


5 nings of the fore - mentioned — % 
it is eaſy to find out the Year be. 
er or aſter Chriſt, which anſwers 


to any Year given of any of the 


aid rs, which are computed by 


lian Years; as are the Ara's of 


2 the Deſtruction of Troy, of the Ju. 


Jian Reformation, of Diocleſian, &c. 


| But it is more difficult to do ſo 
in reſpect of the Era of Mabo- 
—_— of Alexander's Death, and 


the Hegira, becauſe they are 
computed by Vears different from 


the Julian Years. It will be ſuffi- 
- cient to our preſent Deſign to ob- 


ſerve here, that 1461 Nabonaſar 
| 5 . >, Bur, 


5 X ; % {i . 
* 
* - * K 


— 


%. 


Of Epock's or Kras. #958 
Years, make only 1460 Julian Years; 
and the fame is to be underſtood 
of the Alexandrean. Years, as being. 
of the fame Kind with the Naber 


naſſars, 
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. | j . of T the Method to find Eafter- : 

[ Day, according to the Nicene 
5 Rule, (as Vil ollowed by our 
Church,) by the Help of the 

Golden Numbers affixed to the 
Calendar. To which is ad- 
; joined the Roman Method of = 
Dating, or denoting the Days 
5 | TAs. oo 
| „ E Rule preſcribed by the Fa- 


1. nine | | 
The Ni. thers of the Nicene Council for 


cene Rule the finding of Eaſter, and which is 

Fin“ ſtill followed by the Church of Eng- 

Day, land, is thus expreſſed in our Common- 
Prayer- Book: (+) Eaſter-Day is always 


(ltr is obſervable that the Vicene Fathers in pre- 
ſcribing this Rule did not act Arbitrarily, but confor- 
med themſelves as near as the Difference of Circum- 
ſtances would permit, to the Rule preſcrib'd by God for 
obſerving the Paſſover, Namely the Rule for the Fewiſh 
Paſſover was, that it ſhould be kept on the Fourteenth 
Day. which is much the ſame as on the Full Moon of tlie 
firſt Eccleſiaſtical Month call'd Niſan. And the Nicene 
Rule tor Eaſter is, that it ſhall be kept on the Sunday 
next after the Fourteenth Day or Firſt Moon of our Firſt 
Ecelefiaſtical Month, or that part of our March, which 
epſwers to the Jewiſh Month Viſan. 
121 . | 3. Tae SH. 6 1 the 


{ 1 t 
.* 1 i 7 


Ps 


O finding Eaſter-Day. 75 
the firſt Sunday after the firſt Full Moon, 
ooh happens 2 dw 55 One and 
Twentieth Day of March. And if the 
Full Moon 1e upon a Sunda), 
Eaſter- Day is the Sunday after. 
According to this Rule, Eaſter-Day 2. 
may eaſily be found by the Help of * 
the Golden N umbers (*) duly affixed Day accor- 
to the Calendar, and by retaining in 4% e 
Memory, and applying to Practice, 5 % gel 
What has been ſaid of the Golden of the Gol- 


Numbers, and Dominical Letter, Chap. den Num- 


yang: > | ESE; o_ 

For Inſtance, - I would know, what 
Day Eaſter-Day, will fall upon the 
next Year, vis. 1712. In order here- 
to, firſt I enquire what is the Golden 
Number for the given Year, and I find 
it to be three, according to the Rule 
given Chap. III. Seci. 6. Then I en- 
quire What is the Dominical or Sunday 
Letter for the given Lear, and (ac- 
cording to the Rules given, Chap. IV. 
Sef. 5. 6.) I find that there will be 

(*) In our old large Common Prayer-Books, great 
Care was taken duly ro affix the Golden Numbers to 
their proper Days; and to that End black Lines were 
drawn between every Day of the Calendar. But of 
late Years no fuch Care is taken, inſomuch' that ir is 
not to be known wich any Certainty what Days the 
Golden Numbers do anſwer to in the Church-Calen» 
dars, of late printed without ſach black Lines. 
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Of 77 * Eater Day, 


two Sunday Letters next Year, it being 
Leap-Vear. Of which two Letters, 


viz. FE, the latter E will be the Sun- 


day Letter after February 23d, and fo 


that whereby I am to be guided in find- 
1 ing out Eaſter- Day. | 


Now bccauſe the Full Moon, on 
Which Eaſter depends, is (according 


to the Nic ene Rule) that Which hap- 


pens next aſter the 21% of March; 
and becauſe the ſaid Full Moon is 
(a greeably to Exod. 12. 6.) to be 


i: 5 25 the 14th Day after its New 


Moon Wa (i. . the Day of 


the ſaid New Moon, being reckoned 


the firſt of the 14th, and the Day of 


the Full Moon the. laſt, bence 1 
ſaid Eaſter New Moon can never fall 


before the 9th of March, nor after the 


5% of April. Wherefore 1 look for 
the Golden Number 3 between March 
91%, and April th, and find it pla- 
ced to March z 1ſt, which therefore 
was the Day 3 which the Eaſter 

New Moon fell at the Time of the 


Micene Council, in the 3d Year of the 


Moon's. Cycle: and conſequently is 
eſteemed ſo ſtill by us. Wherefore the 
25 ſter Full Moon (being fourteen 
_ after DON TO Ph, will be April 


FRE : = | , | 4 * 
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of the Roman Date. 77 
13th; which being ſhewn by the Let- 
ter E affix'd to it to be a Sunday, there- OY 
fore, by the Nicene Rule, Eaſter- Day , 
muſt be the Sunday after, vis. April 
20th. And in like manner 'may 
Eaſter Day be found for any other given 
Year, by the Help of the Calendar ad- 
joined to the End of this Chapter; and 
| conſequently Tables may be made, 
{hewing the Day, whereon Eater will 
fall, for any Term of Years. | 1 
It remains now only to obſerve, 3. 
that in Order to render the follow- %be Ro- 
ing Calendar more uſeful, therein prog Hao 
is ſet down the Roman Manner ofor denoting 
Dating, or denoting the ſeveral Days OO 
of the Year. Where it is to be ar. 
noted, that the Roman Numbers 
between the Words Kalends, Nones, 
Ides and Calends of the ſucceeding 
Month, do reſpectively refer always 
to the following Word. Thus the 
Number IV over-againſt January 24, 
refers to the following Nozes, and 
denotes as much as the 4th Day of, 
or before the None of January. S0 
Xl ſet to Januar) 224, denotes the 11th 
of, or before the Calends of February. 
Wherefore: any Roman Date given, 
may be turned into ur Date, by 
FBS 75 52 finding 
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Of the Roman Date. 
finding in the Calendar the Date 
ue: (ſuppoſe 3 Id. Februar.) and 
eeing what Date of ours anſwers 
thereto, (viz. February 11th.) And on 
the other Hand any Date of ours 


being given, v. g. January 31/7; it 
may be turned into the Roman Date, 


by finding the Raman Date affixed 
thereto, viz. Prid. Kat. Felt. 


| Januar) 


ue Calendar. 


= — —— 
1 EC | I - Roman bange = Lf A 8 Roman 
umber 8. o f | Date. Plumber S. 28 f 3: 
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Of fanding Eaſter Day. 
Having ſhewn how to find Ezftey-Day, according 15 
e or Old Account, uſ⸗ by Us A = 
Britain and Ireland, it may not he jm proper to adjoin | bo 
here, by way of Annotation, the; Method of finding = 
Eafter-Day accord ing to the Gregorian or New Ac- 12 1 
count, uſed in all Countries where the Popiſþ Religion 18. 
is eſtabliſhed. Now this is done by Help of the Table | 1. 
here ſubjoined; wherein in the firſt Column are con- | "ml 
rained the Gregorian Epacts, chat are now and will 1 
in Uſe till 1800 excluſwely; and in the ſecond Ex 
luma are ſet down the Days whereon falls che Eaſter | R [8:38 
9 and in. the third Column is fer down the 1 
Weekly Letter auſwering to the ſaid Days of the Eaſter „„ 1 
| 45 | . K ; g 4 0 
1 3 — ee 7 1 
| | | 1 3 j J i; " 
| Boar ful Moons |3 3 Ml 
| 22 75 | 
| x I A Y 
. AJ XR [24 March 
| : I .j1 2 April; 5 
| 8 —5 ; _ 
| IV 9 api 9 
IXXyII I ri ' 
VII | s April JE | 
XxVIIHzs Harch la 


The Uſe of the foregoing Table is chis. Having \ 
found (as is above-ſheyn in the Note 6n Chap. 3. Se 1 
8. and Chap. 4. Se. 6.) the Gregorian Epact and „ = 
Sunday-Letter, *ovfragainſt the ſa d Epact in the fore. 5 as 
oing Table is placed the Day whereon falls the Eaſter . =o 
ull Moon, and thereto is affixed its reſpective letter. 
From which ea hate tqq re in an Alpha 
betical Order, tilkyouegme eo he Munday-Letter for 


that Year, and the Day f che Monch anſwering to the 
ſaid. Sunday Letter, is the Gregorian Eaſter- Daß. Only 
if it happens, that che Full Moon falls on a Sunday, 


then 


* 


CY 


* 


11 


86 finding Eaſter- Day. 
then according to the Nicene Rule) the Sunday 
| following is the Gregorian Eaſter- Day. For Inſtance x; 
"ods It has been already (ix. in Notes on Chap. 3. Sed, 
8. and Chap. 4. Se#. g.) tonnd, that the Gregorian 
Epact for A. D. 171211 22, add that the Gregorian 
Sunday-Letters are CB, viz. C to the imercalated Day 
5 in February and after that B; which laſt Lerrer B is 
5 therefore the Sunday Letter, whereby you are to be 
. guided in finding Eaſter- Day. Now by che fore- 
going Table you learn, that when the Gregorian Epact 
is 22; the Faſter Full Moon according to the Gregorian 
Account will fall on March 22d,” N. S. (i. e. March - . 
Tirith, O. S.) to which apfwers-the-Letrer D, as may 
be ſeen ip the foregoing Calendar. Wherefore 
geckonihg in an Alphabetical Order from D to B, 
which laſt is the Gregorian Sunday Letter, you'll find, 
chat according to the Gregorian Computation, Eafterc - 
© Sunday will be March 27th, N. S. which anſwers to 
our March 16th, and conſequently, the Gregorian 
Eafter-Day will fan A. D. 1718, five Weeks betore 
our Eafler-Day, this falling on April 2oth, as has 


been afore ſſemn. 5 ' 


i ft "re | IE * 
It only remains to obſerve in ſhort, that it having 
been ſhewn, how to find both the Julian and Greco 
rian Eaſler- Day, thereby may be known che Time 
qt all the Aoveahle Feſtivals in. any given Year ; 
foraſmuch as they all depend on: Eafter-Day. And 
* conſequently hereby, ond by what has been ſaid of 
finding the Days whereon fall the New and Full- 
Moons, may be drawn up an Almanacł ſufficient 
ſor common Uſe, And thus I have laid together 
Io much of Chronology, 3s ſeems requiſite . to be 
known by Young Gentlemen, at leaſt at their firſt 
Inſtitution in the ſaid Art or Science. ee 
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Enn! of the ſaid Art, 


as are moſt uſeful and eaſy to 
be known. 


] FS e 6— — 
|} Recor of Cotesbach in Let _ 


. 
EDWARD WELLS, DD. 


* e. EY 
— — 
The Second Edition, . 


”", ON D 2 * 
printed for James Kpapton, at the Crows 


| 


in St. Paul's TON 1 


1 
- 
, 
' p 
x 4 
— 
* \ * 
©. 
” Z # * 
» P 4 
b — 8 ö * * r - 
8 C "343 f - ae 39 . ; 
ont UO . 
* 
4 Fe 4 ] f : 
4 T « . * nn, oe 4. * 1 a 
: ; 
. . 7 
1 a ; | wn 7 FR 
| 71 1 * » 
Y J * 
; 1 | "IR — 
% . 
: 
5 £ ö 
* 
1 8 
\ ” 2» 5 5 
* * * * ; 
5 * 2 
ang * 
: 4 t 1 1 A * * p * q 
p 4 _ 8 Py s 3 3 
4 *. 1 D . * af ® # . 3 
0 : 
7 : 
Y =y 
? - ; ne 
9 * 1 . 
—— * 
7 * * 4 . z . 1 ws 
8 * 10 
1 K 7 | ; 
; phy, ; 
f # | 4 
. 8 * 5 x 75 
. F * . ” wy nl 
* ©. nt 5 
* * 7 ' 
L - 
- i 3 ? 8 f . 
; = e ; 
= e 3 
1 p ; 
F - 
: * 
5 1 N 8 
£ : 1 
by * 
1 ; 5 N 
1 1 1 « 1 J > 4 
: * — . 2 
; : 3 * E&-4 
* . * * 
- 5 N = : 
- * 
* 
” 
* 
— 
4 - 
, " 
4 3 | a 
. . * — * 
7 . 
* * 
* 
— 
\ N e — - 
4 
: \ 
2 — 1 
8 . — 
— 1 4 
\ $a 4% * 
 # 5a k , 
"SR « . 
o : ; A 4 F 
— # 
* 1 
* * 
+. . 
*: g 1 ; * 
: * ; . * \ 
& | ; ; 7 4 oy 
, : 2 4 7 4 « * 0 * 0 » V $4 
wy $ 
. * 
vs 
- 
7 
o 1 > 
» 
: 
: * „ RY OO RO « " _— > 
* -- 
— * 
* PR 
* * 
. , | 
10 1 
— 4 
2 
- 7 
* 4 
% * : w - 4 * . 
: o 
. 
4 
yo_ = — 
: 1 7 * 4 
: ' # : 
. * % E * * 
0 9 * * s * 
Ty 4 os 3 „ * 
: * 
= 
, F 
9 
— p 9 
1 ; ; 4 
_— * A 
> " * — : * # 
2 = 
N ? F + # 
- : . 2 : ; 
N ? . * * 
- 
: 4 . k 
— . * * — 
— A x . 
* 
- 14.4 PR ” 
* 8 — * p 
* 
P * 
* 
- 
* 
- 


. 
— 
* 
1 
7 
- 
4 
£ 
- 
3 +> a 


7 > 
. 
FM 


* — 
. 
* - 
* 
* — 
41 
41 
. 
— . 
88 
4 
1 % 
* 


ww 


t 
a 
f 
a 


An Jak, 


— — 5 7: —_ 
I * i ene — — — 
- 
4 


eee — 5 mee 
- g — 


no- 


9 


ſtrot 
liſhi 


A 
aſon 
Pp 


I'm SD 2 8 i | : 

V2 8 SS . 

uy * "= J 2 Wes 8 

: ny 8 W 8 8 V 
SENSES. 6 


The Preface. 

Gentleman's Dialling, may 
be learnt from the Preface to 
my Treatiſe of Aſtronomy, 
enti tuled in lie manner I he 
Young Gentleman's Aſtro- 
nomy. I need only obſerve 
further, that I bave not con- 
rented my. ſelf with laying 


diwn in this Treatiſe © the 
bare Practical Part of Dial- 


ng, but have added : 


ereunto 


the Reaſdiis or Grounds of 


ach Practice, ds moſt pro- 


this Treatiſe, how the 
Groth of | Dialling may be 
moſt a, re preſented 
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pen to he For by Young 
Gentlemen : and al have 
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oY Dialling in 1 general. 
1 (* Dialling 


Shade falling on ſome eee 
whether kin or not Plain. 1870 


— + N 
F * 9 1 . 
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0 The Word Dial is derived from Dies; becauſe 
thereupon the Time of the Day is ſhewn, And from 
the peculiar Manner bf ſhewing the Time of the Day 
upon a Dia, viz. by the Shadow of the Sun, chis art 
is frequently termed Ars Scioterit a, i. e. the Shadows 
or Shade, the Greek, Word azz, denoting a ped 
or ade. 


is Wh meg 1 
the Art of ng the Time pialling, 
of the Day, | by the 3 Sun's wht. 
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_ Of Ballin, 
2. Plain Surfaces are moſt uſeful, and 
Plain Dial therefore moſt uſed : for which Rea« 
— HY ſons we will here ſpeak only of Plain- 
Dialling, i. e. of drawing Dials on 
Plain Surfaces, ſimply called Planes. 
3. Every Dial-plane (7. e. plain Sur- 
* face on which a Dial is drawn) re- 
of Diats, Preſents the Plane of ſome (+) Circle 
and the in the Heavens. If the Dial-plane 


Reaſon 
raps of 3 repreſents | 
Names. | VVA 
- — _ a —— - — — 6 - 


(+) This; and the whole. Foundarion of Dialling, | 
is moſt naturally, and ſo moſt Heatly iNuſtrared by 
the Help of an Inſtrument or Machine, which may be 
22 enough called from its Uſe a. Dialliag Sphere. 
It need conſiſt but of an Herixon, and two (Wooden 
or Braſs) Circles faſtened together, croſſing each 
other at Right Angles, and fo as to biſect one the 
5 other. Either of theſe Circles may be raken to repre. * 
. ſent the Meridian, and the other the Equator. The 
former is to be divided into four 90 Degrees, and the 
latter into 360, as in other Spheres of Globes. And 
in like manner, as in other Spheres, the Meridian of 
this Dia!ling Sphere muſt. be let into the Horizon 38 
the North and South Points of ir. There muſt be 
plain Piece of Board to move up and down within the 
fore-menrioned Circles, ſo as to repreſent the Pofirion 
- of any Dial-plane. And through the Center or middle 
Point of the plain piece of Board, there muſt be 
made an Hole through. which, when there is occafi- 
on, a String is to be put; Which String being alſo 
put through the two Points of the Meridian, which 
are 90 Wepper each from the Equator, will repreſent 
the Axis of the Worſd. The Dialling Sphere neg 
thus prepared, the Manner how the Sun by the Shad 
of the Style of the Dial, comes to ſhew the Time of 
the Day on any Dial-plane, may be ocularly demon- 
. GRE ſtrared, 


$ 


By 


7 
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© Of Dialling; 


repreſents the Plane of the Horizon, 


the Dial is called an Horizontal Dial. 
If the Dial-plane repreſents the Plane 


of the Prime Vertical, then the Dial 


zs called an Erect Direct North or 


South Dial, reſpectively as the Dial is 
drawn on the north or ſouth Side of 
the ſaid Dial plane. If the Dial 
pans repreſents the Plane of the 

eridian, the Dial is called an Erect 


. 


Direct Eaſt or Weſt Dial, reſpe&ively 
as the Dial is drawn on ths: lb of 7 


weſt fide of ſuch a Dial-plane, If 
the Dial-plane repreſents the Plane 


of any other Vertical Circle, beſides 
the Prime Vertical and Meridian, 


then the Dial is called a Declining 
Dial; - foraſmuch as it does not direct- 


ly face afly one of the four Cardinal 


Fs + 9 


— 


— — — f T 


ſtrated, by moving the Meridian of the Dialling 
phere, che Scring repreſenting the Axis, may 


have ſuch a Poſſrion as duly anſwers to the Latirud 


of rhe Dial; and by placing the plain Piece of Boa 
in ſuch a Poſition as to anſwer (the Plane of chat Circle 
in the Heavens, which is repreſented by the Dial- 
lane; or in ſhort, to dnſwer) the Poſition of the 
ial-plane. Then a Candle duly moved round the 
ering in Imitation of the Sun's Motion, will ſhew by 
Shade. of the String, how the Shade of the Dial- 
Style by the Motion of che Sun, ſhews the Time of che 
Pay on che Pial plane. 5 
Points 
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Points of the Heavens, but declines. 


* 
m 


more or leſs from them. Laſtly, if 
the Dial-plane repreſents the Plane of 


any greater Circle in the Heavens, 
belides ſome Vertical Cirelę or the 


Horigon, then the Dial is called (not 
an Erect, but) an ( Inclining or Re- 
clining Dial, reſpectively as it is 


drawn, either on tliat Side of the 


Dial-plane, which | inclings (or leans 


forward) towards the Horigon; or on 


the other Side, which reclines (or 
leans backward) from the Zenith. 


And amongſt theſe are the (* Equi- 


-  (Þ Theſe are ſubqͥ iſtinguiſhed into DirgF Incliners of 
Recliners, end Neblining Ingliners or Recliners 
() The EquinoSial Dial is Erect in reſpect of thoſe 
who live fexactiy under the Celeſtial Equator; and 
likewiſe rhe Polar Dial is Ere& co ſuch as live (if any 
there be) exactly under either of che two Poles of the 
World. For in reſpect of the former Inhabitants, the 
Plane of the Equino#ial, and of the Prime Vertical are 
one ud the ſame; and in” reſpe& of the latter Inha- 
bitants, the Plane of the Prime Vertical, and, the Pla 

of the Circle repreſenced by the Plane of a. Polar Di 


is one and the ſaipe, "Again, the Equino#igl Plane is 


the ſame with the Horizontal Plane in 1 5 to choſ 
that are under the Poles; and the Polar Plane is the 
ſame with the Horizontal Plane, in reſpect of thoſe 
that live under the Equat r; And the like Change is 
to be conceived in reſpect ot other Dial · planes, as they 


regard ſeveral Places; every Dial plane being an Hor. 


qontal Plane at ſome plice, and bn the other Side every 


„ 


(Kc. ) Plaue at ſome other Places. 


Horizontal Plane being a Prime Vertical, and Meridian | 
nottial 


„ & a» cr. 


= Of Dialling. 


#oftial and Polar Dials- - 'The Equi-- 


nocial Dial is ſo called, as being 
drawn on a Plane, that repreſents the 


Plane of the Equinoctial. The Polar 


Dial is ſo called, as being drawn on 


A Plane, that repreſents the Plane of 


that Circle, which paſſes through the 


\ Poles of the World, and alſo ( % {RY 
terſection of the Equator, and the 


Horizon at the eaſt and weſt Points, 
, e. in ſhort), the Poles of the Meri: 


Among the ſeveral Sorts of Dials 
afore· mentioned, the Eguinoctial Dial Ad 
is the moſt eaſy to be drawn; this dial. 
being done only by drawing a Circle, 
and dividing it into twenty four equal 


Parts, (to which right Lines drawn 


from the Center of the Circle, will 


repreſent. the ſeveral Hour-Lines,) and 


erecting perpendicularly a Pin in the 


Center of the Circle for the Style. 


But hecauſe +) the Eguinoctial Dial, 
when. thus drawn on one Surface of 
the Plane, will ſerve only for one 
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(tt) The like is to be underſt50d alfo as to the 


Polar Dial; on which Account ir is of leſſer Uſe, and 


F 
rhecefore the Manger of deicribing it is omitted in 
this Treatiſ.. | | 5 


$4 


Half 
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Half of the Year, mi whilſt the 
Sun is on one Side of the Eguinoctial; 


and therefore to make it ſerve for the 


whole Lear, it muſt be doubly drawn, 
uig. on the lower as well as upper 


Side of the Plane; on Account of 


this and other Inconveniencies, the 
Equinzoctial Dial is ſeldom uſed. And 
therefore it had not been taken No- 
tice of here, but that the Knowledge 
thereof is requiſite for the Under- 
ſtanding the Reaſon of that Method, 
which (as being the moſt Natural, and 


e withal eaſy” Method) is principally 
made Uſe of in this - Treatiſe, for 


drawing the other Dials here ſpoken 
of,, For, as the Reaſon why the 
Circle in an Equinoctial Dial is divi- 
ved into twenty- four equal Parts, an- 
ſwering to the twenty-four: Hours in 
a Nachthemeron, is becauſe 15 De- 
grees, which is a 24th Part of the 
Equi noctial Circle in the Heavens, 


anſwer to one Hour's Motion of the 
Sun; ſo, abecauſe (at the fame Time 
that the Sun is conceived, by the 


Shade of the Axis of the World, to 
ſhew any Hour on the Eguinoctial 
Plane, it does alſo by the ſame Shade 


ſhew, at the LNG of any other 


ane 
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Of Dialling. 


Plane with the Eguinoctial Plane, the 


oint of the ſaid other Plane belong- 


ing to the ſame Hour; or thus, be- 
cauſe) the Hour- points of any other 
Plane are thoſe Points of the ſaid 
Plane, which fall in witk or touch the 


Hour- Points of the Equinoctial Plane, 
a tthe common Interſection of the 
ſaid two Planes; therefore by the Help 
of the Equinoctial Dial may be drawn 
other Dials, namely, the Equinoctial 
Dial being duly applied to the Plane 
given, the Hour Points of the Equi- 
_ zoftial Dial will fall on the correfpon- 
dent Hour-points of (the Dial to be 
drawn on the) Plane given. 


And this will be diſtinctly exempli- 2 = 
fied as to the ſeveral Sorts of Dials neſs of 
reducible 
ialling 
o three 


above-mentioned, (excepting Inclining 


and Reclining Dials, as being of leſſer ; 
Uſe) after that it has been here ob- zeads of 
ſerved further in general, that the 9rrrations. 


whole Buſineſs of Dialling may be 
reduced to three general Heads or 
Operations. Whereof the firſt con- 
fiſts in finding the Place of the Sul- 


ſtyle, or where the Style is to be pla- 


ced: the ſecond in drawing the Hour 
Lines : tlie third and laſt, either, if 
the Dial-plane be Moveable, in duly 
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8 = | of Dialling. 
Placing and Fixing the ſame, after tliat 
the Dial is drawn thereon; or elſe, 
if the Plane whereon the Dial is to be 

drawn, be unmoveable and already 
fixed, in Finding the Poſtion or Situ- 
ation of the ſaid Plane, vis. whether 
it be 4 Direct or Declining Plane; 
and if the latter, how far it declines. 
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an Horizontal Dial. 


1 8. a the Kirin Dial, as I. 
being the moſt Uſeful ; foraſmuch The Horl- 
as it fins y.anfwers the whole (* End IR 
of Dial ＋ : — ſhewing the Time of firſt ſpoken 
the Day fromSun-riſing to Sun-ſetting % 
throughout the whole Year, within 

that Aorizon for which it is made: 
whereas no other Dial does this. And 8 
having made this Obſervation as to 
the Uſefulneſs of th Horizontal Dial, 
4 we proceed now to a Declination N 
thereof. & AA 
Whereas the four Cardinal Pajats 1 
SJ oft; the Heavens are diſtant one from D draw _ 
" | the other 90 Degrees 4 and whereas gg 

the Meridian runs from North tovrime © 

South, and the prime Vertical runs TERS 1 
eros the Alen dian from Eaſt to. 4 


O Horizontal 
8 3 . 
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«< * The hole proper End of Dialling is, to ſhew 
the Time of the Day by the Sun's Shade. Asfor ſhews 
ing the Place of the Sun in the Ecliprick (and the like) 
by che Shade Gi a Dial plane, chis does not properly 


49 belong to — | 
S 2 | Welt; 
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O an Horizontal Dial. 

Weſt; hence it follows, that, two 
right Lines being drawn. croſſing one 
the other at right Angles (whoſe Mea- 
ſure is each go Degrees) and either 
of theſe two right Lines being taken 
to repreſent the Meridian, the other 
will repreſent the Prime Vertical. 
That taken to repreſent the Meri. 
dian, may be fitly denoted by N 8, 

as running in this Dial from North 


to South; the other by E W, as 


running from Eaſt to Weſt. See 


The Cen- 
ter of an 
Horizonta 
Dial, 
which, 


The Point, where the Lines N S 
and E: W croſs one another, denotes 
( that Point in the Plane of the 
Horizon, (as alſo of the Meridian and 
Prime Vertical) through which the 
Axis of the World paſſes. And be- 
cauſe the ſaid Point is the ({|) Cen- 
ter (of all the faid Planes, parti- 


i 


(f) This may be evideatly ſne wn by the Help of a 
Dialling Sphere. 

( The Axis of the World paſſing through the 
Center of the World, which is alſo the Center of all 
great Circles in the Heavens, avd conſequentiy of che 
Horizon, Meridian, and Prime Vertical ; hence it fol- 
lows, that That Point in the Planes of the ſaid Circles, 
through which the Axis of the World paſſes, muſt be 
the Center of the ſaid Planes, | ä 


cularly) 


„ 
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1 of an Horizontal Dial. 
sularly) of the Horizontal Plane, 
whereon the Dial is to be drawn, 
and conſequently the Center of the 5 
Dial it felt, hence it may be fitly 
marked or denoted by C, as Fig. 1. 
The Axis of the World being the 4. 
(*) common Interſection of the Planes of _ "4 
of all Meridians, and therefore run- gee. 
ning from Pole to Pole along the 
Plane of every Meridian; hence the 
Line N $ repreſenting the Plane 
of the Meridian of that Place, for 
which the Dial is made, muſt be 
the Subſtyle, or the Line whereon the 
(Y Style, which repreſents the Axis 
of the World is to be (|) erected. 


—_— — * * 
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(*) This may alſo be evidently ſhewn by rhe Help of 
the Dialling Sphere. | 
( It is fo called, becauſe it needs be, and often 
actually is, no more than a long ſtraight Iron Pin, like an 

Engraving or old Sort of wtiting Pin, called a Style. It 

is called alſo by a Latin Word, the Index, becauſe ic 

tells or ſhews what is the Time of the Day. And it is 

called likewiſe by a Greek Word the Gnomon, (from 

| 22 to know) becauſe thereby is known the Time of 
ay. N N 

(O By being erefed is underſtood here, and all 
along this Tract of Dialling, being placed perpendicu- 
larly upon the Subſtyle, ſo as not to lean-any Thing 

more towards the Hour-lines on one Side of the Sub. 
ſtyle, than towards the Hour-lines on the other Side of 
the Subſtyle. a 
83 And 
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Of an Horizontal Dial. 
And becauſe the Style does repreſent 
the Axis of the World, therefore it 
muſt be ſo erected upon the Subſtyle, 


(which is the common Interſection of 


the Horizontal and Meridian Danes) 


as therewith to make an Angle equal 


to the Elevation of the reſpective 
(North or South) Pole above the Ho- 
rigon of the Place, or (which comes 


to the ſame) to the ( Latitude of 


the Place, Wherefore taking C for 
the Center, draw (+) an Arch of a 


Circle from N 8 (on either Side) to 
E W. On the ſaid Arch ( ſet off from 
N 8 towards E W, (viz. at P, Fig. 
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C) How the Elevation of the Pole and Latitude of 


the Place come to be always Equal, may be evidently 


-ſhewn on the Globe. 


(+) This Arch may be drawn, ar what Extent of the 


Compaſſes or Diſtance from the Center you pleaſe , bur 
it is convenient to have regard to the Largeneſs of rhe 
deſigned Dial. And alſo it is convenient to make Uſe 


of a Line of Chords, in this, and all ſuch Operations, 


in Order to the ſetting off on the Arch drawn any 


Number of Degrees, with much more Eaſe and Rea - 


dineſs thau- can be done otherwiſe, The Reader is 
here ſuppoſed to be already inſtructed in the Uſe of the 
Jigc at Gnatds eee n 


( That is, the Style, if ir de only a long ſtraight 
Piece of Iron, muſt be ſo placed on the Subſtyle of the 
Dial, as to have the ſame Inclination thereto, _ P 
n V 

| 4: 


OF an Horizontal Dial. 13 
1.) ſo many Degrees as anſwer to the 
Elevation of the Pole; for Inſtance 
(Fg. 1.) 51 f the Latitude of Lon- | 
aon, or Elevation of the north Pole 
there. The Line CP being drawn | 
will ſhew the Style. 

Having found the Subſtyle NS, 5. 
and the Style CP, draw a long 9 te 
Line croffing the Subſtyle in any Line, 
Point, (which ſhall ſeem moſt conve- and ap- 
nient,) ſuppoſe Q, at right Angles, Pudel. 
This Line repreſenting ' the oommon al Dial 7 
Interſection of the Equiuoctial Plane x —_ 
and Dial Plane, is therefore called Horizontal 
the {*) Contingent Line, and is deno- Dial. 
ted (Fg. 1.) by the Line TG. That 

Point 1n the Subſtyle, which is fo far 
diſtant from Q, as the Point Q is 

found by the Compaſſes to be diſtant 

from the neareſt Point of the Style, 
repreſents the Center of the Equator, 


1 —_ - 
* ” — — 2 — . — — —— 


— 


has to NS. If you would have the Style a broad 
Plate of Iron or the like, then it muſt be made exactly 
to the Triangle NCP. In both Caſes, the lower 
Point of che Style,” namely, wherein the Lines CN and 
Pn meet, muſt be placed exactly on C, as beiug the 
point of the Horizontal Plane, through which paſſes 
the Axis, repreſented by the Style | 
(lt is ſo called, becauſc herein the two Planes are 
conceived to couch one another. Fs | 


— far A, ar , 
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OF an Horizontal Dial. 
or that Point from which an Equi. 
nactial Dial is to be delineated on the 
Dial-plane, and therefore it may fitly 
be marked E. Taking then A. for 
the Center, at () auy Diſtance, draw 
toward the Contingent a (D Semicircle 
repreſenting half the Eguinoctial), fa 


as that one Half of the Semicircle (i. e. 
fourth Part of the Equinottial) may 
be on each Side of the Subſtyle. Then 


A divide the ſaid Semicircle into twelve 


equal Parts, (viz. fix on each Side of 
the Subſtyle,) each containing an Arch 
of 15 Degrees, (*) Lines drawn from 


& the 


14 
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) However it is covenient to be guided heꝛein by 
the Length of the Line of Chords mage ule of, and by 
the Size of the inrended Dial. D 
(D This may be otherwiſe done by only drawing 
one Half of this Semicircle on one Side of the Subſtyle 

and divid ing it into ſix equal Parts; and thence tranſ- 
ferring the ſaid fix Diviſions to that Part of the Con- 
tingent, which is on the other Side of the Subſty le. 
And this is the beſt way for practice, being ſhorrex, 
and not cumbring the Work with Multitude of Lines. 


And tis adviſeable to draw the ſaid Quadrant, or | 
fourth Part of the Equino&ial Circle or Dial on that 


Side of the Subſtyle, where the Style is not drawn: 
becauſe then che Equinacfial Dial and the Style will 
ſtand both clear one from the other; as in the Figures 
hereunto belonging where nt 
(*) Theſe; and all other Lines or Circles or Arches 
of Circles arg to be obſcure ones, i, e. ſuch; as may be 
fupbed our again, excepting only the proper Hour- 
6 8 ; 8 w< : ; 41. x lines 
i' +4 
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Of an Horizontal Dial. 
& the Center of the Egquinoctial to 
each Diviſion of the Semicircle will 
be the Hour Lines of the Eqinott:al 


< 
15 


Plane or Dial; among which Hour 


Lines, the Subſtyle and Meridian 
Ns of the Horizontal Dial will alſo 
be the Meridian of the Equinoctial 
DE: ĩ ( 

_ Having thus fitted the Equinoctial 


6. 


To draw 


Dial to the Horizontal Plane, on the Hour- 


which the Horizontal Dial is to be lines: 


— 


drawn, it will be very eaſy to find 
the Hour- points of the ſaid FHori- 
zontal Dial: namely, by continuing 
the Equinoctial Hqur-lines to the Con- 
tingent, and thereby ſeeing, on what 
Points of the Horizontal Plane the 
Hour: lines of the ' Equizoftial Plane 


will fall. For the faid Points of the 


Horizontal Plane are reſpectively the 


Points, on which the correſpondent 


Hour-lines of the Horizontal Dial will 
fall, being drawn from (4) C the 
Center of the Horigontal Dial. A- 


6 —— * ———— 21 — 3 8 - * * oe 


* 


lines in each Dial. Theſe obſcure Lines are diſtin- 
guiſhed in the Draughts hereunto belonging by being 
made prick'd Lines. 8 a 

(f) The Hour - lines repreſent the Shade conceived 
ro be made by the Axis of the World; which Axis 
Fx | being 


Dial o 
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Of an Horizontal Dial. 
mong theſe Hour: lines, the Line 
Ns being both the Meridian and 
Subſtyle of the Horizontal Dial, (and 
ſo falling in with the Meridian 
of the Eguinoctial Dial) will there- 
fore be the twelve a Clock: Line 
of the Horizontal: (as well as Equi- 
noctial) Dial. Which being known, 
the Numbers 11, 10, 9, 8, and 7. 
are to be affixed to the Hour-lines on 


the weſt Side of the Dial, according 


BY do their reſpective Order from the 
twelve a Clock Line. And in like 


manner the Numbers, 1, 2, 3, 4, and 
5, are to be ſet to the  reſpeQive 
Hour--lines on the eaſt Side of the 
Dial. The Line EW, as repreſent- 


ing the Prime Vertical, is always 


the 6 a Clock Line, both Morning 
1 75 . n + l Fn 2 * 18 7 * 
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being conceived to paſs through C the Center of the 
Dial, hence all the Hour- lines muſt be drawn from the 
aid Center. Only it is obſervable, that it is more 
Ornamental, not to draw actually the Hour- lines from 


T (becauſe if they were fo drawn, they would be apt 


to run together, and blot ar the point C,) bu making 
2 Circle at ſome ſmall d iſtance from C, actually to 
draw the Hour- lines only from the ſaid Circle, by the 
Ruler duly applied to C, as Fig. 1. Tis alſo obſerva» 
ble, that the Dial - pla ne may be of any Shape, viz; 

ound or Triangular, c. as well as Square or Oblong, 
though this Shape is moſt uſed among us. A 


' / 


of an Horizontal Dial. 

and Evening. And as for the Hours 
before ſix in the Morning, and after 
ſix in the Evening, their Lines are 
drawn by continuing the Lines of 

thoſe Hours, which are of the ſame 
Denomination in the contrary Part of 
the Day, through the Center C of 
the Dial. Thus the Hour-lines of 
5 and 4 in the Morning are drawn, 
by continuing the Hour- lines of 5 and 
4 in the Afternoon through C. And 
the Hour- lines of 7 and 8 in the Even- 
ing are drawn, by continuing the Hour- 
lines of 7 and 8 in the Morning thro? 
C. And thus the Delineation of an 
Horizontal Dial is finiſhed, (as is re- 
preſented, Fig. 1.) according to the 
Method of Delineating the ſame by 
the Help of an Equinoctial Dial. For 
as to the intermediate Spaces between 
each Hour, (v/z, Quarter, Half, and 
three Quarters,) they are had by divi- 
ding the Space between each two 
Hours, firſt into Half, and each Half 
again into Quarteers 
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18 Of an Horizontal Dial. 

. It may not be unuſeſul (not only 
To draw for Variety, (+) but alſo Proof fake) 
2onral Dial to add here the Method of drawing 
by a Dial- an Horizontal Dial, by Dialling Scales 
ing Scale. and Tables. The former is thus: 


The Lines NS and EW being drawn, 


and the Style CP erected, as afore ; 


the Length of the Line EW is to be 


determined, ſo as to bear a due Pro- 
portion to the Scale of Hours you are 
to Uſe. This is done by placing one 
Foot of the Compaſſes at the Begin- 
ning of the Scale of Latitudes, (con- 
tained in the Dialling Scale,) and 


opening the other Foot, till it reaches 


to the Number of Degrees in the ſaid 
Scale of Latitude, Which anſwers to 
the Latitude of the Place. This Ex- 


tent is to be ſet off on the Line E. W. 


from C towards E, and alſo toward 
W; and where it Ends, it may be 
reſpectively marked e, w, as Fig. 2. 


— — 
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CD If you have drawg your Dials right, the ſame 


Hovr-lines, at equal Diſſance from the Center of your 
Dial, will be equally diſtant alſo one from the other, 
by which Method  foever'you draw them. v. g. The 
Diſtance between 12 and 1, (or 12 and a, or r and 
2, Cc.) will be the ſame, at „ ee from the 
Centet of your Dial, whether it be dtawu dy the Equi- 
nocfial Dial, or by Scales, or by Tables. 7 
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Of « an Miorizontil Dial. 


Then out of the Dialling Scale take 
the whole Length of the Scale of Hours, 
with the Compaſſes; and ſetting one 
Foot of the Compaſſes i in e, with the 


other make an Arch croſſing the Line 


NS towards N; and then do the like 


on w. From the Point x of the Line 


NS, where the two Arches: (0 croſs 
one another, draw the Lines x e and 
* Which will be of an equal Length 
with the Scale of Hours in the Dial- 
ling Scale: from which Hour-ſcale 
_ ſeveral Hours (and the intermedi- 
ate Spaces) are to be reſpectively tranſ- 
ferred unto the Lines x e and x d. Lines 
drawn from C to the ſeveral Hour- 
Rug on the Lines x e and c dn, will 

the reſpective Hour-lines. And fo 


the Dial is finiſhed by the Scale: for 
the Hour: lines before 6 in the Morn- 


ing, and aſter 6 in the Evening, are 
to be had, as afore. 


If you would work by Dialling _ F 


Tables, having drawn the Lines NS 


EIT 


(1 if che Lines drawn by the Compaſſes, ſer upon 7 
e and w, do nor croſs one the other exactly in ſowe © 
Point of the Meridian NS, then ſome Fault has been 
made in ſetting off the faid Lines, and tie Work muſt 
be repeaced, cill =y do thus croſs. 


and- 


To draw 
an Hori. 
zontal 
Dial by 


2 


20 


Of an Horizontal Dial. 


and E to what Length you pleaſe, 


upon C the Interſection of the ſaid 
Lines draw a Semicircle e v, as in 
Fig. 3. Then on the faid Semicircle 
ſet off the Degrees and Minutes an- 


ſwering to each Hour (and each Quar- 


ter, Half, or three Quarters of an 
Hour) in the Table for Horizontal 


Dials. After which draw the Hour- 


lines from C to the ſeveral Hour- 
points in the ſaid Semicircle. The 


Subſtyle and Style are found, as 


afbre. 


Having ſhewn, how to draw an 
Horizontal Dial three ſeveral Ways, 


it remains now to ſhew how to place 
aright the ' ſaid Dial, when drawn, 
and this will be; beſt ſpoken of toge- 
ther with the placing of other Diak, 
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0f ©) Fre Dire Sth 
and North Dial. Wo. 


7 s "HB Ere& Dire& South Dial f ſhall 1. 
be ſpoken of next, as bein direct 


| h Dial 
next to. the Horizontal Dial the mo — — 


| " uſeful ; for aſmuch as It ſhews the uſefnl . 


Time of the Day from 6 to 6 chrough- her 
out the Whole Tear. 


$5. Dial. 
This Sort of Dial is A after: | 


2. 
the ſame Here? by the Help of the To draw « 


| EquinoFtia as the Horizontal. Dial, ee 
Þ epting the Particulars following; Dial, by 
VIZ le, That the Meridian or 12 a tht Help | 
Clock Line, (which i in this, as well as Gib 
the Horizontal Dial, is always the Snb-vial, Us 
* ſtyle,) foraſmuch as it muſt be ſo — 
placed as that one of its Ends muſt 
1 "Foie to the ny Rae, the other to 
| 5 act of the 


e e n 


Cr „„ i. 4 Wy 


* a3. 


„ n r 1 
— . _ thn £& 
Lf F 7 "_— oe 


” 
11. 


Wo) lacliving and Reclining Dials e ſeldom, ale, | 


hence theſe Dials are trequently ſtiled on 
and North Dials. 0 : 7 N South : 


(t) The Meridian of any Place or Dial, as ir | raſſes | 
de ws North and South Poles, ſo it paſſes like- 


wiſe - 


— 


22 


FA Direct South Dial. 
the Nadir, may therefore be moſt 
properly here denoted by ZN. Se- 
condly, the Style CP mult be erected 
upon the Subſtyle ZN, ſo as to make 
therewith an Angle equal (not to the 
Elevation of the Pole, as in an Hori- 
zontal Dial; but) to the Complement 


of the Pole's Elevation. For ſuch is 


the Meaſure of the Angle, which the 


(| South Pole, reprefented by the 


Style of this Dial, makes with the 
Plane of the Prime Vertical. - Now 
the Elevation of the Pole above the 
Horizon of London being 517 De- 
grees, its Complement is 38 De- 


grees. Thirdly, On this Dal there 


need be inſcribed no Hour, either be- 


fore 6 in the Morning, or aftet 6 in 
the Evening: for the Plane of this 


* hs 4 
n 1 " bY FY — — - # 
— —_ ” 


wiſe through the Zenith and Nadir of the ſaid Place. 
In an Horizontal Dial the Meridian Line is to be placed 
with its Ends towards the North and South Points, 
and thereore is there in bly denoted by NS. But in a 
Direct South Dial, the Meridian Line is to be placed 
fo, as that its Ends may Point to the Zenith and Nadir, 
and therefore is here more fitly denoted by TN. 

(D This may be evidently repreſented to the very 
Eye by the Dialling Sphere; and conſequently ch 
Reaſon why the Ead P of this Style muſt be „ 


downwards. 
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alone, that the former fepre 


ok 4 Direct : North Dial. '29 N 


5 Bial repreſenting the ſouth Side of 


the Plane of the Prime Vertical, the 
Sun never Shines upon it before 6 in 
the Morning, or after 6 in the Even- 
ing. See Fg. 4. 

If you work (not by the Equinofial 3. 


Circle or Dial, but) by 4 Dialling ps 


Scale, then (beſides the tore-mention- South 


ed Particulars, wherein the drawing Dial by 4 


Dialling 


of this Dial difters from drawing ans... 


Horizontal. Dial) it is alſo to be 


known; that upon the Line E W. 


from C towards E and W, muſt be 


ſet off the Extent taken from the 


| Scale of Latitude ; not of the Latitude 


it ſelf, but) of the Complement of the 


Place's $ Latitude. See F 


If you work by Tables, then the 4, 


Degrees of the Angle, which every To draw 
Hour. line makes with ZN the Meriui- ibe ſane 


alling« | 
am Or Subſtyle, muſt be taken from 3 


the Table for a Prime Vertical or Di- 
rect South Dial. See Fig. 6. 


A Direct North Dial N from 5. 
a Direct South Dial pritnaril y in this 25 drew 4 
nts chen = 


dorch Side of the Plane of the Prime pial. 


Vertical, and the latter the ſouth 
Side ; hence the drawing of a Dire& 


83 North 
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the Hours requiſite to 
on this Dial in our Country are no 


is here properly 
Z, and the other End of the Sub- 
ſtyle by N, as anſwering to the 


— 


; 


24 Of A Direct North. Dial. 5 
| North Dial is the ſame, as of a Di- 


rect South Dial; N ut, that 
e inſcribed 


more than theſe, viz. 4, 5, 6 in the 
Morning, and 6, 7,-8 in the Even- 


ing. For the Sun. with us never 
riſes till after 3 in the. Morning, 


and always ſets before 9 in the 


Evening; and from 6 in the Morn- 
ing till 6 in the Evening it turns 


off from the North to the South 


Side of the Plane of the Prime Ver- 


tical. 24h), Foraſmuch as the Style 
of this Dial repreſents the north 
Segment of the Axis, and ſo its 
End P repreſents the north Pole, 
therefore the End P muſt be placed 
looking upwards toward the north 


Pole. And conſequently that End 


of the Subſtyle, which anſwers to 


the End P of the Style, muſt Point 


towards the Zenith, and therefore 
to be denoted by 


Nadir, contrary to the Polition and 


Notation of them in a Direct South 
Dial. See Fig. 7. 
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Dial. Plate 4. 
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Of a Direct North Dial. 
As to the Placing of a Direct 
South or North Dial, it will be 
more conveniently ſpoken of Chap. 
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26 Of Direct Eaſt Dia. 
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CHAP. Iv. 


Of an (*) Ered Direct Eaft 
or Weſt Dial. LE... 


1. I Begin with 1 Direct Eaſt Dial, 


Te draws whoſe Plane repreſents the caſt 
Eaſt Dial. Side of the Plane of the Meridian, 
Now to draw this Dial, there muſt 


be firſt drawn an Horizontal Line, i. e. 


a Line repreſenting the Hori son, or 
running Parallel to it, and ſo level. 
One End of this Line will repreſent 
the north Point of the Horizon, and 
may therefore be fitly nenoted by N; 


and the other End by 8, as repreſent- 


ing the ſouth Point of the Horizon. 
See Fig. 8. | 


2. Taking any Point C toward 8, the 


To find the fouth End of the Line NS for a Cen- 
Subſtyle. ter, deſcribe an Arch toward N; and 


upon that Arch ſet off the Height P 


of the Pole, and draw the Line C P 
for the Subſtyle. ns 


*) Theſe alſo are frequently ſtiled only Dire Eaſt 
or Weſt Dials, | 3 noi : 
| Having 
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Of Direct Eaſt Dial, 27 
_ Having found the Subſtyle, draw 3. 
thereon the Contingent Line I G; en. 
and then proceed to drawn an () E-jines. 


uinoctial Dial, taking any point A: 


in the Subſtyle for the Center of the 


ſaid Equinottial Dial. That Diameter 
of the Semicircle (repreſenting Half 
the Equinoctial Circle) which runs 
Parallel to the Contingent, is here the 
Meridian of the Equator ; from which 
you are to begin to divide the Semi- 
circle into Hours, or into 6 equal 
Parts, each containing 15 Degrees. 
Through each of theſe Diviſions of 
the Equinoctial Semicircle draw Lines 
irom A. to the Contingent; and a- 
gain through ęach Point of the Con- 
tingent, whereon the ſaid Lines fall, 
draw other Lines () parallel to the 
Subſtyle, Theſe laſt will be the Hour- 


lines; that which falls in with the 


Subſtyle CP being always the 6 a 


— 


(f) There is no Mention made of drawing a Direct 
Eaſt or Weſt Dial by Scales and Tables, becauſe it is 
in Effect done both Ways, by the Help of the Equi- 


noc tial Dial. | 


(1]) Becauſe the Axis of the World runs parallel to 
the Plane of the Meridian, (as may be ſhown by the 


Dialling Sphere, ) and ſo muſt be conceived to caſt its 


Shade parallel alſe to irs ſelf. 


as. Of Direct Eaſt Dial. 


| j - Clock Line; thoſe above it the Hour- 
| + line of the Hours before 6, and thoſe. 


below it the Hour- lines of the Hours 
after 6. Where it is to be noted, 
that as 4 and 5 are the only Hours 
before 6, which need be inſcribed on 
this Dial; becauſe the Sun never riſes 
to us till after 3; ſo the Hours to be 
inſcribed on this Dial after 6, are no 
more than 7, 8, 9, 10, and 11; for- 
aſmuch as this Dial-plane repreſent- 


_ | ing the Plane of the Meridian, the 
TH Sun ſhines. not upon its Surface, but 
\f l upon its ſouth Side or Edge, at 12 a 
wi - Clock. _ 174% AK! | 

1 | 4, The Hour-lines being drawn, the 


| 

1 To Place Style is to be placed (% parallel to 
| T1 ' #he Sole. the Subſtyle CP, and ſo far diſtant 
wh from it, as the Center A, of the Equi. 
1 | aoftial was taken diſtant from the 
| 28 — Contingent. And fo the Dial is Fi- 
4 niſhed; as Fig. 8. ane 
| 


, 7 * 


(*) Becauſe the Style repreſents the Axis of the 
World, which runs parallel to the Plane of the Merj- 
dian. Hence Direct Eaſt and Weſt Dials have no Cen- 
ters,*through which the Axis paſſes, and from which 
conſequently are to be drawn all the Hour-lines, as in 
Horizontal and Direct South and North Dials ; which 
are therefore called Central Dials. 
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Of 4 Direct Weſt Dial. 29 
A Direct Weſt Dial diftering from a 7 
| Direct Eaſt Dial primarily in this a- Te der 4 
\ lone, that the former repreſents the weft pial. 
weſt fide of the Plane of the Meridi- 5 
an, and the latter the eaſt fide; hence 
the drawing of a Direct Weſt Dial, is 
the fame with that of a direct Eaſt - 
Dial, excepting only the different 
denominations of the Hours to be in- 
{cribed- on this Dial, viz. 1 to 8 in 
the Afternoon ; which muſt be placed 
reſpectively from 6, (the Hour-line 
whereof always falls in with the Sub- _ 
ſtyle,) as the Morning Hours are in a 
Direct Eaſt Dial. See Fg. 9“]. 
Hao theſe Dals, when drawn, are 
to he placed, ſo as to have a due Si- 
tuation in reſpect of the Heavens, is 
hey in the following Chapter. 


T4 Can 


39. Of Placing Dial-planes, 


*. £4 ; 4 , 


4 4 H A P. 1 y * 
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Of duly placing a Direct (Eaſt, 
or 22 North, or South,) 
Dial; and of the Manner of 
Finding, whether a Wall has a 
Direct or Declining Poſition 


or Situation. 


4142 Very Dial plane repreſenting the 
then duly plane of ſome Circle in the Hea- 


paced. vens, therefore, when any Dial is 
Plane an. drawn, that it may go true, it is re- 


| ſwers ro quiſite that its Plane be ſo placed, 48 
oe ce. to anſwer exactly to the Plane of the 
leſti Cir Celeſtial Circle, which it repreſents. 


* 


gle, which Wherefore, if it be an Horizontal 
wes in Dial, its Plane muſt be placed Hori- 
order Su all), or parallel to the Horizon, 
wheyel? 1, e. exactly level. If it be any Ver- 
the Dia- 4 . 

plane uſt tical Dial, (as a direct North or 
be ow South, Eaſt or Weft Dial,) it muſt be 
96g placed Vertically, z.*e. perpendicular 
Five Cele to the Horizon, or exactly Upright. 
 Fie/Plaree Now the Inſtrument repreſented, Eg. 
10. will ſhew, when any of the fore- 


mentioned 


; 
Plummet to ·w play in | 
Fg. 10. | 
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Of placing Dials. 327 
mentioned Dials are thus duly placed. 
Namely, if, when the Side H N of 
the ſaid Inſtrument be applied to the 
Horixontal Dial, the String falls exact- 
ly on the perpendicular Line PP, then 
the Dial is placed Horigontically, or 
truly Level; otherwiſe it is not, but 
muſt be altered, till the String does 
exactly fall on the ſaid Perpendicular. 

In like manner, if, when the Side 
ZN or ZH be applied to a Vertical 
Dial, the String exactly falls on the 
Perpendicular PP, then the Dial is 
placed Vertically, or truly Upright; 
otherwiſe it is not, but muſt be al- 
tered till the String does ſo fall. 

Again, an Horizontal Dial muſt be 2. 
placed not only Hari ont ally in ge- 41d 2dly, 


The Car- 


neral, but alſo ſo, as that the four gina 
Cardinal Points of the Dial may re- Points of 
ſpectively anſwer the like Cardinal "quot 
Points of the Harigon. In like man- anſwer to 
ner Vertical Dials muſt be placed, not i Cardi- 
only in general Vertically, but alfo of e 
ſa, as that the Plane of each Verti- ſpe#ive Ce- 
cal Dial may be parallel os. anſwer #" 
to the Plane of that Vertical Circle 
in the Heavens, which it particular- 

ly has reſpet to. Thus the Plane of 

a Direct South or North Dial m 
W be 


+ 
WH 
9 — 
4 
4 
19 
! 
# i 
i 
[1 
1 
o 
1 
1 
[0 
\ 
' 
11 
. 12 
: ' 
F? 
v8 | 1 
| 
1 
1 
1 
0 1 
1 
1 \ 
: 
' 
11 
. 
. 
1 
bh 
! 
1 11 
= 115 
15 
4 
1 
N 
T4380 
7 
14 
p , 239 
Af 
[| 
- Tit 
Wwe... 
. 3 
1 
{4 
, 1 
6 1 
T3 7 
9 ; 
: " 
* = 
3 . 
11. 
| 
= 
5 
Fl 
48 
FM 
o ö 
1 
=. 
* 2 2 
Dy 
1 
- = 
bY 
9 
| _ EM 
n i 
4 
"= : 
* 
- 
* 1 
*. 
i 
1 
1 
1 
1 
1 
þ Y 
1 
— 
9 
4 
1 
0 
1M 
fo 
$ : 
| 


i 
: ! 
; 


_— 
Pg 


J LAGS — 
_ — 

: - 
*** . 


o 

* — 
—ꝶ6—L—— —— 
. * * 


of Placing Dials. 


be ſo placed, as that it may be par- 
allel to the Plane of the Prime Ver- 
tical, Which it repreſents, and that 


it may reſpectiveſy anſwer to the 


ſouth or north Side of the ſaid Plane 


of the Prime Vertical. In like man- 
ner, the Plane of a Direct Eaſt or 


Weſt Dial muſt be ſo placed, as that 
it may be parallel to, or fall in with 


the Plane of the Meridian, Which it 


repreſents; and that it may reſpe- 


Qively anſwer to the eaſt or weſt Side 
of the ſaid Meridian Plane. . 
Now in Order thus to place aright 


25 the any of the fore: mentioned Dials, - i 


Meridian is an, to find where the * 5 


diam croſſes the Place, on which you 


| would put the Dial. And this may | 


be done ſeveral Ways. The mo 


eaſy is by the Help of (what is cal- 


Jed) ) the Mariners Needle, ſuppoſing 
it has none, or but little Variation in 
the Place where you are. For then 
the Meridiax runs over, or parallel to 
the Length of the ſaid N eedle. Ano- 
ther Way is by holding up 2 String, 
when the Sun is in its Meridian Alti- 
tude, (which is to be found by the 


Quadrant, ) for then the ſhade of the 


String will repreſent te Meridian Line 
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of Placing Dial „ 
of the Place where you are. Ano- 
ther Way, ſomewhat longer, but much 
ſurer, is this: Any Time in the 
Morning, When the Sun ſhines, erect 
any Pin or ſtraight Piece of Iron or 
Wood, and mark where the End of 
its Shade falls. See Hg. 11 
Ihen on the Point, where the Bin 
vas erected, as on a Center, draw 
de a Circle paſſing through the other 
Point, where the End of the Pin's 
Shade fell. After Which erecting the 
Pin again where it was, wait till the 
End of the Pin's Shade touches the 
— 1 Circle in ſome other Point. The 
Arch between the two Points of the 
Circle, on which the End of the Pin's 
e fell at the two ſeyeral Times, 
biſected or divided exactly in 
al 


a right Line drawn from the 
Center of 105 ſaid Circle (i. e. from 
the Point where the Pin was erected) 
| through the Point of Biſection will be 
J the Meridian Line of the Flace where 
you are. 

The Meridian Line of. the Place 6 
where you are, being thus found out 7op/ace a 
by one or more of the fore-mention- Fe 20 
ed Ways, an Horizontal Dial is truly Bal. „N 
| | * 
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Of Placing Diab. 


placed, (fo as that its Cardinal Points 


ſhall anſwer the like Points of the 


- Horizon,) by placing the Meridian 
Line (or, which is the ſame, the 12 
a Clock Line) of the ſaid Horizon 


tal Dial exactly upon, or parallel to 


the Meridian Line of the Place where 


you are. For the Meridian Line of 
the Dial being thus placed upon, or 
parallel to the Meridian Line of the 


Place, the North and South Points of 


the Horizontal Dial, being no other 


than the North and South Ends of 


the Meridian Line of the Dial, will 
anfwer- to the North and South Points 
of the Horizon of the Place, theſe 
directly anſwering to the North and 
South Ends of the Meridian Line of 


the Place. And the North and South 


Points ot the Dial being thus placed 


ſo, as to anſwer to the ſaid Points of 


the Horizon; the Eaft and Weſt Points 


of the Dial (if tightly drawn) will 


To'place 
aright 4 
Dire& 
Eaſt or 


Weſt Dial. 


likewiſe anſwer to the Eaſt and Weſt 
Points of the Horizon. a UC? 

The Method of placing aright a 
Direct North or South, Eaſt or Weſt 
(as well as of an Horizontal) Dial 
does likewiſe depend on the Meri di- 


ay 


Of Placing Dials. 
an Line of the Place. For having 
found this by one or more of the 
Ways above-mentioned, in order to 
place aright a direct Eaſt or Weſt 
Dial, all that is to be done, is onl 
this, viz. directly upon or parallel 
to the ſaid Meridian Line of your 
Place, you muſt ere& the Dial with 
the Face of it Eaſtward, if it be a 
direct Eaſt Dial; or Weſtward, if it 
be a direct Weſt Dial. | | 
In order to place aright a direct 6. 
North or South Dial a little more is 79,2 


35 


A IS aright a 
to be done. Namely, having found Dire | 
the Meridian Line of your Place, you _— 


muſt draw another Line croſſing the Dial. 
former perpendicularly, which will 

be the Prime Vertical Line of the 

Place. Upon which therefore direct- 

ly, or parallel to it, muſt be placed 

the Dial with the Face of it fouth- 

ward, if it be a direct South Dial; or 

northward, if it be a direct North 

Dial. | | | 

' Hitherto we have conſidered Dials, 

as drawn on Moveable Planes, or of Vamo- 

Planes not already Fixed. And on vableor 

ſuch as are uſually drawn Horizontal Di. 

Dials. But Vertical Dials, (whes- planes. 

ISA | ther 


5 3 6 | 2 of P lacing Dials. 
ther Direct or Declining) are more 
uſually drawn on Unmoveable or Fixed 
Planes namely, on the Sides of ſome 
Wall. Wherefore in order to draw 
a Vertical Dial on a Wall, it is re- 
quiſite firſt to know, whether the 
Wall be a direct Eaſt or Weſt, North 
or South Wall, or a Declining Wall; 
and if the latter, how great its Decli- 
„„ i 55 FD 
8. Now there are ſeveral Ways de- 
To know livered in Treatiſes of Dialling for 
wins to do this; but ſuch as require, ei- 
Direct, ther a peculiar Inſtrument called from 
Hoff its Uſe. a Declinatory, or elſe the 
Weſts „ Sun's Azimuth to be taken, or both. 
Seth, Wherefore I think the following Me- 
thod is to be preferred before any 
other, on Account of its Eaſineſs, 
and withal Exactneſs. To the Wall, 
Whoſe Situation you would know, 
adjoin a Board ſo, as that one of its 
Sides may touch the Wall, and the 
Surface of the Board may lie Hori- 
zontally, and fait. Upon the Board | 
thus prepared find the Meridian by 
the laſt of the three Ways above- | 
mentioned, and draw a Line pn the | 
Board repreſenting the ſame, which 
—— therefore 
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of P lacing Diab. WL + ? 


adi | we call the Meridian Line. 
If the Meridian Line falls in with, 


or runs Parallel to your Wall, then 
it is a dirt Eaſt or Weſt Wall. If 
not ſo, then lay a Quadrant flat upon 
the ſaid Board, with one of its Sides 


or Edges applied to the Wall, and 


its Center at the ſame Time on the 
Meridian Line. If the other Side 


falls upon the Meridian Line drawn 


on the Board, then the Wall is a 
direct North and South Wall, 2. e. 


that Side of the Wall which is to- 
ward the Sun and you, directly Faces 


the South; and the other Side of it 


conſequently Faces directly the North. 
See Fg. 12. 
But if when one Side of the Qua- 9. 


drant is applied to the Wall as afore, 7 > know 


the other Side does not fall upon the = 4 


Meridian Line on the Board, then it clines. | 
is a declining Wall. And ir when 
the right Side or Edge of the Qua- 
drant is applied to os Wall, the Me- 
ridian Line of the Board is beyond, 
or without the other Side of the Qua- 
drant, then the Wall. in reſpect of 
its ſouth Side declines Eaſtward, in 
WE of its north Side Weſtward, 


Gs 
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39 Of placing Dials. 
(as Hg. 14.) but if the Meridian 
Line of the Board be within the left 
Side of the Quadrant, then the Wall 
in reſpect of its ſouth Side declines 
| Weſtward, in reſpect of its north 
Side Eaſtward, as Fig: 13. On the 
contrary, if the leſt Side or Edge of 
the Quadrant be applied to the Wall, 
and the Meridian Line on the Board 
be without the right Side of the Qua- 
drant, then the Declination of the 
Wall in reſpect of its ſouth Side is 
Weſtward, in reſpect of its north Side 
Eaſtward (as Fig. 15.) : but if the 
faid Meridian Line be within the 
right Side of the Quadrant then the 
Declination of the Wall in reſpect 
of its fouth Side is Eaſtward, and in 
reſpect of its north Side Weſtward, as 
W 10. Fig. 16. 1 7] 

' To find the Having thus found, whetlier the 
—— f Wall declines Eaſtward or Weſtward, 
na- . 3 . 
tien. it remains to find, how great its 
Declination is. Now, as when, one 
Side of the Quadrant being duly ap- 
plied (as afore) to the Wall, the o- 
ther Side falls exactly upon the Me- 
ridian Line of the Board, the Wall 


has no Declination; ſo when the 
53 | other 


other Side of the QuMrant does not 


fall exaciy upon the ſaid! Meridian | 


Line, then the Number of Degrees 
contained in the Angle made by the 
faid other Side of rhe Quadrant, and 
the ſaid Meridian Line is the Mea- 
ſure of tlie Declination. Wherefore 
as often as the ſaid Meridian Line 
falls within the Quadrant, the Num- 
ber of Degrees intercepted between 
the ſaid Meridian Line; and that Side 
or Edge of the Quadrant which is 


not applied to the Wall, is the Mea 


ſure of the WalPs Declination. But 


if the Meridian Line falls without 


the Quadrant, then having drawn 
on the Board a Circle, with a Ray 
equal to that of the Quadrant, and 
upon that Point of the Meridian Line 
Whereon you place the Center of the 
Quadrant, as the Center of the ſaid 
Circle, thereupon take with the Com- 


paſſes the Diſtance between the Meri: 
ian, and that Edge of tle Qua- 


drant, which is not applied to the 
Wall: The faid Diſtance applied to 
the Diviſion” of the Quadrant into 90 
Degrees, will thereby ſhew the Meas 
{ure of the Wall's Declination. 


U All 
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40 . Kall the 
115 Al chat has aca «foreaid, is 1l- 
Tlluftratt- rat 7 ) 8. 12, 15 14, 15 
— and 16. In each of which the Line 
ML denotes the Meridian Line; the 
Line EW denotes the Plane of the 
Prime Vertical, or (which comes to 
the ſame) the Plane of a direct South 
Wall or Dial; and conſequently E 
denotes. the true Eaſt Point, W the 
true Weſt Point. ESW the South 
Side of the Plane of the Prime Ver- 
tical, or a direct South Wall; ENW. 
the north Side of the Plane of 
the Prime Vertical, or a direct 
North Wall: the Line DC de- 
”_ a declining Wall. Wherefore 
Edge of ch Q _ 172 —f 
e e Quadrant y ap- 
plied to EW the Wall, on the ſouth 
Side of it ESW, the other will fall 
upon the Meridian Line, ML drawn 
on the Board; and thereby ſhew, that 
the ſaid Wall EW has no Declina- 
tion. But in * 13. _ _ e 


n 
a. 1 


From all theſe Figures i _ is *. that the 
Declination of a Wall or Dial, is the Arch WD or 
EC of the Horizon intercepred between the Plane of the 


Prime Vertical, and of the Wall or Dial. 
| of 


Diecliuation of Walls. 
of the Quadrant being applied to BC 


the declining Wall, and the Meridian 
Line M L falling within tlie other 


Side of the Quadrant, thereby is 
ſhewn, that the Wall declines weſt- 
ward, and alſo that the Meaſure of 
the Declination is 20 Degrees, this 
being the Number of the Degrees in- 
tercepted between tlie left Side of the 
Quadrant, and the Meridian Line 


41 


MI. In Fig. 14. the tight Edge of 


the Quadrant being applied to BG 


the Wall, and the Meridian Line ML 


falling without the left Edge of the 


Quadrant, I take with my Compaſſes; 
on a Circle deſcribed as above di- 


rected, the Diſtance between ML the 


Meridian Line, and the left Edge of 
my Quadrant, and applying the ſame 
to the Diviſion of the Quadrant into 


90 Degrees, I find the Meaſure of the 


ſald Dutance to be 20 Degrees; which 


conſequently is the Meaſure of the 


Declination of the Wall D C eaſt- 
Ward. And after the ſame Manner, 


the fore mentioned Method of finding 


the Declination of a Wall may be 
illuſtrated in all other Reſpects. 


V Ha- 


42 Of fmding the Declination,&c. 
: Having thus ſhewn how to find 
the Declination of a Wall, it re- 
mains only to ſhew how to draw 
"A _ upon a declining Plane or 
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|| Of drawing a Dedining Dial. 


_ 
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; 2 | he = rincipal Difficulty. in draw . ., 
| 0: : Bang Dial, T in find- — Fo 
ing the Diſtance of: the Subſtyle from in drawing 
'the Meridian or 12 a Clock Linger, 
and »the Height of the Style above, . 
the Subſtyle. Now to remove this, 
Difficulty, there is adjoined to the 
End of. this Chapter, a Table ſhew-. 
| ing the ſaid Particulars, anfwerable. 
to any Degree of Declination, and 
© Which will ſerve for moſt Parts of 
[ 1 1 then drawn (as in a Direct 2. 
South or North Dial) two Lines crof- be 
ſing each other perpendicularly, one ;,, * 
2 N repreſenting the Meridian, the of  Decli» 
other E W repreſenting the Prime 2% Pia!” 
Vertical; if you work by dialling- Tables. 
Tables, turn to the ſaid Table (vis. | 
Tab. III.) and ſee what is the Sub- 
ſtyle's Diſtance from the Meridian 
anſwerable to the Declination of 
45 „„ the 
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Of aeclining Dials. 
the Wall, which, ſuppoſin the De⸗ 


clination 20 D ces, will be x 
Degrees, fag, Then draw * 
Arch from? ZN to EW, on the weſt 


- Side of ZN, if the Declination be 


. the ſaid 5 ſet off from ZN 
found Diſtance of the Subſt! % 


eaſtward ; and on the eaſt Side, if 
the Declination he weſtward. 8 | 


at 8 in Fg. 17 and 18. The Line 


CS, drawn trol C (the Interſection 
of ZN and E W, and the Center 


2 of the Dial) to SY will be the Suh- 


ſtyle. Then in the Table ſee what 


is the Style's Height anſwerable to 


the 1 v. g. of 20 Degrees, 


r 


To : 
the Hour- 
Lines. 


and it is Degrees, * cr 
and dra 


Set this off from 8 to | 
the Line C P which will ſhew the 


Having found the Subſtyle and 


the Style, draw (as afore in an | 
Horizontal, and direct South or 8 


North Dial) the Contingent Line 
croſſing the Subſtyle at Tight An- - 

les in any Point Q: only the 
Subttyle C 4 being nere different 
from the Meridian Z. N, mark the 


Faint m of che Meridian, © © where 


5 ir 
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O declini v4, Dials. 
it is croſſed by the Contingent. 
Then taking (as afore in the o- 
ther Dials) the Point A in the 
Zubſtyle for the Center of an E- 
guinottial Dial, draw a () Semi- 
circle; one Half of it being on 
one Side of the Subſtyle, and the 
other Half on the other Side. Af 
ter which draw the Line Æ M cut- 
ting the Eguinoctial Semicircle in 
M. The Line E M will be the 
Meridian of the Equinoctial Dial, from 
which you are to begin to divide on 
each Side the Equizottial Semicircle 
into Hours, or ſix equal Parts. Lines 
drawn from & through the ſaid Di- 
viſions to the Contingent will be the 
» Equinoftial, » 


< 4 
9 * 1 1 1 N * ® $ 
— — nn — . E. e. * war FP — * — , — 


— 
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( Ir is to be obſerved, that in Declining Dials 
the entire Semicircle muſt be drawn; and ir is nor 
ſufficient to draw only one Half ot the Semicircle as 
in Direct South and North Dials, foraſmuch as the Mes 
rid ian or 12 a Clock Line of the Equator, not falling 
in wich the Meridian or 12 42 Clock Line of the Decli- 
ning Dial, (as ir does in Direct North and South Dials,) 
hence the Diviſions on each Side the 12 a Clock Line 
ot the Eguinoctia !, will not cut the Contingent at 
equal reſpective Diſtances, as in Direct North aud 


South Dials, 3-5. 3 . 
VVL U 4 Hourg 
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Of declining Dials. 
Hours. And conſequently Lines 
drawn. from C the Center of the 
declining Dial to the ſame Points 
of the Contingent, whereon. the E- 
quinoftial Hour-lines fall, will be 
the Hour- lines for the 1 | 
Dial, (as Aafore in an Horizontal 
and Direct North or South Dial,) 
and ſo the Dial will be le: * 


Fig. 17. and 18. 


And thus 1 have gone through 
thoſe Elements of Dialling, which 
I judge moſt requiſite to 5 known 
by — Gentlemen, at leaſt at 
their firſt Inſtitution in the ſaid Art 
or Science. What follows, are ſuch 
Dialling Tables as are requiſite | tq 
this Treatiſe; which though cal- 
culated indeed for the Latitude of 
Oxford, (viz. 51 Degrees, 45 Mi- 
nutes, yet will ſerve without any 
ſenſible Difference for moſt Parts 
of England. The Dialling Scales, or 
rather the Way of drawing Dial- 
ling Scales, viz, the Lines or Scales 
of Latitudę and of Hours, (both 
mentioned and made uſe of in this 
F reatiſe ) as alſo of Inclination of 
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Of 4 Pak... 4s: 


Meridians, and of Declination (not | 1 
mentioned in this Treatiſe, but put 5 
into all Dialling Scales) i is W 

Fig: 19. and To 
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A CATALOGUE of the ſeveral 
Diraugghts of Ds. and * Gus, Z 
belonging to this Treatiſe Of 


Fig I. AY Horizontal Dial Sabi by the 
Help ef the Equinactial Dial. 
2. An Horizontal Dial rawn. by the Help 
of didn Scales. 
An Horizontal Dial 1 by the Help 
+ Dialling Tables. 
Direct South Dial drawn by the Help « 
of the EquanoGzal Dial. 5 
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grees. 


1 4 Dea South Dial drews by te Hy 
of Scales. 


6. 4 Direct South Dial drawn by the Help 
of Tables. 
2. A Direct North Dial. 
8. A Direct Eaſt Dial. . 
5 Direct Weſt Dial. My 
o. The Draught of an Inſtrümemt, whereby 
; whthet a Dial-plane be tral Horizon- 


11, Ie Dran bt of the moſt txaf? Method 


| for fully Oo Man fo E Place or Dial 


12, 13, 1 T5, 16. Several Draughts ves 
od to find whether a Wall 
Direct or Declining ; and if declining, how | 
many .Degracs 3 bor of. ination. 
. Dial declining Weſtward 26 De- 


Cr ees. 
0. „ N declining Eaſtward 20 De- 


19. The Geometrical ay of drawing Lines, 
or Scales of Hours, of Lat mee alſo of 
n or (which comes to the Jame) of 


20. The Geometrical Way of drawing a 
Line or * f the Inclination of Meri- 
dians. Hg 
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